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Compaq 386s 
FlexCache 25386 

Mac and PC Transputers 
SpinRite 

FullWrite 


М 
: 1 ! ' Zortech C 4 4 


NOVEMBER 1888 A McGRAW-HILL PUBLICATION PC Lint 10 Project Managers 


Steve Jobs’ new “machine for the ’905” 


T MB puter 


- 25-MHz 68030 Optical Drive 

_ Math and Digital Signal Processors 
· 8 Megabytes of RAM 

- Windowing Unix 


IN DEPTH 

Parallel Processing 
PLUS 11 
Scotland's Innovative Rekursiv Chip 
PC Backup Power Supplies 
Parallelizing Prolog „ШИШИ, 


5 Short Takes $3.50 U.5.A./$4.50 IN CANADA 
0380-8280 
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Turbo Assembler, Tur 


What staried modestly enough in 
November of 1983 with the launch of 
Borland's first program, Turbo Pascal* 
1.0, became a revolution and it's been 
going like a rocket ever since. 

We've changed the way you program. 


We invented integrated environments 
with Turbo Pascal and we brought them 
to all our languages. Borland continues 
to bring you the best programming 10015 
in Ihe world. 


New! Turbo Assembler & 
Turbo Debugger 


Two stale-of-the-art development 10015 
in one package lor only $149 95. 


New Turbo Debugger* 
debugs all sizes 


With EMS support, remote debugging, 
and 386 virtual machine debugging, 
there's no limit to the size of program 
you can debug. In fact with 386 virtual 
machine mode, debugging lakes zero, 
bytes of conventional memory! 


See what's happening 


Overlapping windows give you multiple 
views of the program you're debugging: 
source code, variables, CPU registers, 
Call stack, watches, breakpoints, mernory 
dump, and more. And a new "session- 
logging" feature tracks and records your 
every move. 


You're in control 


Qur breakpoints give you тоге control 
Ihan anyone else's. Ordinary debuggers 
only gel you to a stop, then they stop. 
When our breakpoints are triggered 
you can simply stop, or you can prin 
expressions, run cade, send messages 
to the session log, or even evaluate an 
expression wilh user-defined function 
calls. And ай our breakpoints are 
conditional. 


TURBO DEBUGGER 


FEATURE COMPARISON 
Mulliple overlapping views Yes 
386 virtual-86 mode debugging Yes 
Remole debugging 

Dala debugging Yes 
Generalized breakpoints Yes 
Session lagging 

Conventional memory used—80386 


TURBO 
DEBUGGER 


Yes 
Zero K 
Conventional memory used —remote 15K 
мк Debugger version 7 0. Мастозой Codeview version 22 
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Shown here are views of source code, CPU registers, watch expressions, and a session 109. 


Unique Data Debugging 

Plain Vanilla debuggers can only give 
you code debugging. Our new Turbo 
Debugger give you data debugging too. 
You can browse through your data from 
the simplest byte to the hairiest data 
Structure, inspect arrays, and walk 
through linked lists. All by point 

and shoot. 


Feature highlights 

Breakpoints 

a Actions: stop, run code, log expression 
a Break on condition, memory changed 
e Soltware ICE capabililes 

a 386 debug register support 

s Support for hardware debuggers 


Debug any program 

в Turbo Pascal, Turbo C, Turbo Assembler 

= EMS supporl 

в 386 virtual machine and remole machine 
debugging 

a Supports CodeView* and MAP-compalible 
programs 


Data Debugger 

= Follow poinlers through linked lists 

и Browse through arrays and dala slruciures 
в Change data values 


CodeView* 
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TURBO ASSEMBLER 


BGIDEMO BENCHMARK 
Assembly time (seconds) 
Link lime (seconds) 


FEATURE COMPARISON 
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New Turbo Assembler* 
lets you write the tightest, 
fastest code 


Turbo Assembler is faster than other 
assemblers, and you can use il on your 
existing code. It's fully MASM compat- 
ible, 4.0, 5.0, and 5.1; even MASM can't 
say that. Turbo Assembler takes you 
beyond MASM, with significant new 
Assembly language extensions, more 
complete error checking, and full 

386 support. 

Turbo Assembler is designed for easy 
interfacing with high-level languages like 
Turbo Pascal and Turbo C. We use Turbo 
Assembler on Quallro,* our best-selling 
spreadsheet program; now you can write 
your own best-seller with Turbo 
Assembler! 


Feature highlights 


= Faster than olher assemblers 

= MASM compatible (4.0, 5.0, and 5.1) 

в Significant new assembly language 
extensions 

a Easy interfacing with high-level languages 
including Turbo C and Turbo Pascal 

= Full 386 support 


TURBO 
ASSEMBLER 


Microsnit 
Assembler 


MASM compalible (4.0, 5.0, 5.1) 
Thorough type checking 

Nested struciures and unions 
Multimodule cross relerence 
Assemble multiple files 


Run on IBM PS/2 model 60 using Turbo Assembler venon 1 0, Terbo Linker version 2 0, 
Macroson Macro Assembler vernon 5 10. Mecroson Qvertay Linker version 3 54 


lebugger, Turbo Pascal 
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New! Turbo C" 2.0 with 
integrated source-level 
debugger 


New Turbo C 2.0 is the one C compiler 
that does il all; nothing is hall done or not 
done at all—instead, your every program- 
ming need is met. We wrote our best- 
selling word processor Sprint® with Turbo 
C: now you can write your own best seller 
wilh Turbo 0 2.0. 


Al better than 16,000 lines a minute,” 
Turbo C 2.0 compiles your code 20-30% 
faster [пап its predecessor Turbo С 1.5 
which was already faster than any other C 
compiler. 


Make bugs bug off 


Nice bugs are dead bugs, and Turbo C 
2.0’s integrated source-level debugger 
lets you find them and flatten Ihem in а 
llash. You can set multiple breakpoinis, 
watch variables and evaluale expres- 
sions—ail from inside your integrated C 
environment. 
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TURBO C 2.0 


HEAPSORT BENCHMARK 
ОВ.) size (bytes) 
EXE size (bytes) 
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Debugging in the Turbo environment: shown here an expression is being added 10 the Watch 
window in Turbo C. The Execulion Bar highlighls the next line the debugger will execute. 


TURBO C 2.0 Microsoft® C 5.1 
3 


Execution time (seconds) 


Нет sysiem requrements For the 18M PS/2™ and the IBMS 
ту oi personal computers and әй 100% compatibies. PC-DOS 
(MS-DOS) 20 or tater Turbo Debugger mnumum ЗАК "Turbo 
Assembler типти 256K Tubo C and Turbo Pascal minimum 
448К (256K comman вле reman) 
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FEATURE COMPARISON 
Integrated debugger 

Inline assembly 

Aulo dependency checking 
EMS supporl lor edil buffer 
Device-independent graphics 
Number of memory models 


5 
$450.00 


$149.95 


Heapson compded with ful opbmzabon Benchmark run on an ІВМ Р5/2 Model 60 
"iniegrabed debugger nekred wifi Quick C. 


Turbo C and Turbo Pascal owners, upgrade now! 
CALL (800) 543-7543 


Il you're a registered Turbo C and/or Turbo Pascal owner, you can upgrade and gel the 
latest version of your favorite language, plus both Turbo Assembler and Turbo Debugger, 
all at Special upgrade pnces. Whether you order by phone or mail, be sure lo include 
your old Turbo Pascal and/or Turbo C serial numbers and the code PLO2 


Май coupon 10: Borland, Ат: Dept PLO2, 1800 Green Hills Road, 
РО. Box 660005, Scotts Valley, CA 95066-0005. 


UPGRADE OFFERS For registered Turbo Pascale and Turbo C^ owners! 
(Unregistered owners, see 4 


Yo quality for the upgrade ресе you must give the senal number of the equrvatent product you are upgrading, 


Мк Pascal Sonal hutbe 


Turbo C Sarai Number 


Upgrades for registered Turbo C and Turbo Pascal owners 


Please check bonten) 

ҮП bebo C 20 Рес (inciudes boh bo Assembler and ute 
Debugger! 

2 L1 isho Pascal 5 0 Prolessonal indudes boh luto Assembler and 
Turbo Debugger) 

3 О Leto Pascal wih 50 upgrade mana and 495 

4 О lube C win 20 wate mana and 6555 
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The Revolution 
M 


ROSIN км PASCAL 


Turbo C 2.0 has the best 

of everything 

e Includes (ће compiler, editor, and 
debugger, all rolled into one 

в Integrated source-level debugger 
lets you step code, watch variables, 
and set breakpoints 

a Develop and debug production-quality 
code in all six memory models 

a Inline assembler Support 

= Support for Turbo Assembler 
and Turbo Debugger 

a Make facility with aulomatic 
dependency checking 

з Over 430 library lunclions, including 
a complete graphics library 

a Only $149.95 


New Turbo C Professional 

Turbo C 2.0 plus both Turbo Assembler 
& Turbo Debugger: all three programs 
rolled into one—the one C package that 
has everything. A complele set of tools 
that caters to every level of program- 
ming expertise. Turbo C Professional: 
$250. Includes coupon for free T-shirt 
(while supplies last). 


New! Turbo Pascal® 5.0 with 
integrated source-level 
debugger 
Turbo Pascal, the worldwide favorite with 
over a million copies in use, just got 
even smarter. The best got better. Meet 
Version 5.0. In a word, it’s revolutionary. 
Not only do you go code-racing а! 
more than 34,000 lines a minute,” you 
also now go into a sophisticated debug- 
ging environment—right at source level. 


TURBO PASCAL 5.0 


SIEVE BENCHMARK 
EXE size (bytes) 
Execution time (seconds) 


FEATURE COMPARISON 
Inlegrated debugger 

Overlays, including EMS support 
8087 floating-point! emulation 
Turbo Debugger support 


Procedural types, variables, paramelers 


Smart linking ol code and data 
Constant expressions 
EMS suppori for editor 


and 


m 
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t's completely integrated and bullet-fast. 


lurbo Pascal's new integrated 
debugger takes you inside your code 
for fas! fixes. You step, trace, sel multi- 
ple breakpoints. You modify variables as 
you debug and watch full expressions 
at runtime. 


separate Compilation 

Break your code into units. Your separ- 
ately compiled units can be shared by 
multiple programs and linked in a flash 
with Turbo Pascal's built-in Make utility 
and smart linker. We give you a powerful 
library of standard units including Ihe 
Spectacular Borland Graphic Interface 
and our state-of-the-art overlay 
manager. 


Benchmark [25 бегайюпз) гий on an ІВМ Р5/2 Model 60. 


60-day money-back guaranteet 


BORLAND 
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Shown here is the Evaluate/Modify window of Turbo Pascal: look at expressions, examine 
Structured dala types, change variables on the Пу. 


urbo C 2.0! 
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Feature highlights 

в Includes the compiler, edilor, 
and debugger, all rolled into one 

s Integrated saurce-level debugger 
lets you step code, watch variables, 
and set breakpoints 

а Overlays, including EMS supporl 

= 8087 floaling-point emulation 

в Support for Turbo Assembler 
and Turbo Debugger 

= Procedural types, variables, 
and parameters 

= Smaller, tighter programs: Sman Linker 
Slrips bolh unused code and data 

а Constant expressions 

а EMS support for editor 

a Only $149.95 


Debugging: The inside story 
Turbo Pascal's new integrated source- 
level debugger lakes you inside your 
code to fix errors fast. Don't worry 
about errors, everyone makes them; 
but with the right debugger, this one, 
it's a fast fix. 


Turbo Pascal Professional* 
Turbo Pascal 5.0 plus both Turbo 
Assembler & Turbo Debugger: all three 
programs rolled inia one—the one 
Pascal package that has everything. A 
complete set of tools that caters to 
every level of programming expertise. 
Turbo Pascal Professional: $250. 
Includes coupon for free T-shirt 

(while supplies last). 


For the dealer nearest you 
Call (800) 543-7543 


| PRODUCTS IN PERSPECTIVE 


67 
89 


158 


180 


197 


205 


213 


What's New 
Short Takes 


NEC Ultralite, an incredible 
shrinking machine 

NEC ProSpeed 386, 

a 386 portable 

The Norton Commander, 

a useful product is now 
nearly indispensable 
Compag Desk pro 386/20E, 
going head-to-head with the PS/2 
Personal Measure, 
performance analysis from 

a real-world perspective 


FIRST IMPRESSIONS 


The NeXT Computer 

by Tom Thompson 

and Nick Baran 

This power user's dream includes 
a 25-MHz 68030, 8 megabytes 

of RAM, Unix, and more. 


REVIEWS 


Product Focus: 

The Promise of Project 
Management 

by Lamont Wood 

Project management software 
has both potential and pitfalls. 


SX Appeal 

by Jeff Holtzman 

The Compaq 386s—the first 
system based on Intel's new 
80386SX microprocessor. 


ALR Improves on a Winner 
by Mark L. Van Name 

ALR's FlexCache 25386 

sets a new speed record 

for 80386 systems. 


Parallel Processing 

Comes to PCs 

by Pete Wilson 

The Levco TransLink and CSA 
PART boards can provide 
parallel processing and boost 
the power of your system. 
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Computing at Chaos Manor: 
The 


of the File Formats 
by Jerry Pournelle 

It was a frantic month 
of unfinished business 
at Chaos Manor. 


Applications Plus: 

Portable Software 

by Ezra Shapiro 

Ezra looks at programs 
packed in ROM and compares 
OS/2 and Spuds MacKenzie. 


Down to Business: 

Do Productivity Tools 

Help Productivity? 

by Wayne Rash Jr. 

Buying software productivity 
tools may be pointless if you 
haven't analyzed your needs. 


Macinations: 

Hot Stuff 

by Don Crabb 

The products that 
outshined the rest at the 
recent MacWorld Expo. 


OS/2 Notebook: 

OS/2’s Multitasking 
Dashboard 

by Mark Minasi 

Some new tuning 
parameters are important 
in multitaskers. 


COMI: 

You Can't Get There 

from Here—Or Can You? 
by Brock N. Meeks 

Today's gateway experiments 
could pave the way for 

a nationwide network. 


The NeXT 
Computer/158 


223 
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A C++ Toolkit 

by Jon Udell 

Zortech's C++ ].0—everything 
you need to get started with C++. 


Lint for the PC 

by Alex Lane 

PC-Lint 2.15 is an MS-DOS 
version of the Unix tool. 


SpinRite 

by Richard Grehan 
Recover bad sectors 

and tracks of data on your 
hard disk drive. 


Features vs. Speed 

by Diana Gabaldon 

Full Write Professional combines 
word processing and desktop 
publishing capabilities. 


Remote-Control 
Communications 

by Rick Cook and Paul Schauble 
Remote?'s R2Call/R2Host 

let you control another 
computer via your modem. 


Review Update 


272 


275 


287 


301 


Introduction: 
Parallel Processing 


Side by Side 

by Klaus К. Obermeier 
Parallel-processing capabilities 
for personal computers 

are slowly emerging. 


T800 and Counting 

by Richard M. Stein 

The T800 transputer 

and the Occam language 

are a hardware/software team 
designed to work together. 


Getting the Job Done 

by David Gelernter 

The Linda language can help 
parallelize existing software 
and develop new program 
structures. 
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311 The Third Dimension 
by Michael J. Lütle 
and Jan Grinberg 
The massively parallel 
architecture of the 
3-D Computer ensures 
high throughput. 


320 Boards and Boxes 
Currently available 
transputer boards and 
parallel-processing desktops. 


FEATURES | 


340  Recursiv: 
Ап Object-Oriented CPU 
by Dick Pountain 
The Linn Rekursiv CPU 
is designed to run object- 
oriented languages faster 
than conventional machines. 


353 PC Power, Part 2: 
Backup Power 
by Mark Waller 
How to provide reliable backup 
power for your computer 
without creating 
new electrical problems. 


363 Multiple Regression with Excel 
by Charles W. Kyd 
Microsoft Excel lets you do 


powerful regression analysis. 


375 It's APT to Write 
by Peter Wayner 
The Abstract Planning Tool 
makes logical connections 
from your thoughts and ideas. 


387 Parallelizing Prolog 
by Dick Pouniain 
Three approaches to running 
Prolog programs on 
multiprocessor machines. 


HANDS ON 


399  Ciarcia's Circuit Cellar: 
А Supercomputer, Part 2 
by Steve Ciarcia 
In this installment, Steve 
examines the Mandelbrot set. 


Parallel Processing/272 
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409 Some Assembly Required: 
Embedded Languages 
by David Betz 
ExTalk extends 
the capabilities 
of your application. 


419 Programming Insight: 
Adding Dimension 
by Christopher J. Batory 
А technique that provides 
the fastest possible access 
to an array element in C. 
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Introducing HIWIRE* Plus 


Wintek's smARTWORK* 
pioneered low-cost printed- 
circuit-board CAD. Then HiWIRE 
set the standard for productivity 
and ease-of-use in schematic 
capture. Now Wintek introduces 
HiWIRE-Plus, integrating 
HiWIRE's schematic features 
with a powerful printed-circuit- 
design facility. 


Creating Schematics 


With HiWIRE-Plus, simply 
connect library symbols with 
wires and buses. Creating and 
changing symbols is fast and 
: painless. Produce your drawing 
using a dot-matrix printer, laser 
printer, or pen plotter. 


Circuit-Board Design 


HiWIRE-Plus gives you all the 
design freedom you want: you 
choose the grid size, trace widths, 
and pad shapes. The board size 
and number of layers are vir- 
tually unlimited. HiWIRE-Plus is 
perfect for surface-mount, micro- 
strip, and ECL applications. 


CURRENT VERSIONS 
HAMRE. V1.1r4: vtan 


Cirele 360 on Reader Service Card 


HiWIRE-Plus Advantages 

О One tool for schematics and 
printed-circuit artwork 

С Easy-to-learn menu-driven 
operation; complete docu- 
mentation and tutorial 


[] Schematic libraries with TTL, 
CMOS, ECL, ladder, micro- 
processor, and discrete 
components 


[] Netlist and bill-of-materials 
utilities included 


[] Circuit boards up to 60x60 
inches and 256 layers 


[] Variable grid size, trace width, 
and pad size (.001” resolution) 


L] PCB library with DIPs, SIPs, 
SMDs, PGAs, TOs, and edge 
and D connectors 


Г] Schematic-to-layout cross- 
checking 


L] Design-rule checker 
О 800 number for free support 


"HARE, "aen ART WORE, “Varitek”, and fhe Viniek Ingo anm 
regisieesci Waclernarks of Wine Corporaión 


System Requirements 


О IBM PC, ХТ AT, or PS/2 with 
512K RAM, printer port, color 
monitor, and CGA, EGA, or 
VGA graphics card 


L] Microsoft Mouse 


С] IBM ProPrinter or Epson 
dot-matrix printer, and/or 


C] Houston Instrument or 
Hewlett-Packard pen plotter 


Higher Performance 
Better Value 


Still only $895, HiWIRE-Plus 
delivers quality schematics and 
PCB artwork. You don't need to 
guess if HiWIRE-Pius is right for 
you ме guarantee it! Try it for 
30 days at absolutely no risk. 
Call toll free today and put 
HiWIRE-Plus to work for you. 


Wintek Corporation 

1801 South Street 

Lafayette, Indiana 47904-2993 
(BOO) 742-6809 or 

(317) 742-8428 

FAX: (317) 448-4823 

Telex: 70-9079 

Phone: 0420 22686 БАХ: 6420 23700 


Australia: Entertainment Audio Pty, Lid., 
Phone: (08) 363-0454 
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New tools from BYTE 
to help you manage 
information overload 


nformation overload is something 

we all struggle with—especially in 

the computer press, which seems to 

suffer from a disappointingly low 
signal-to-noise ratio. Not only are there 
more and more publications dealing with 
this or that niche, but the quality of re- 
porting frequently proves to be less than 
stellar. 

For example, several of the large 
weekly publications have well-deserved 
reputations for low accuracy. 

Others (the "Reviews 'R' Us" sort of 
publications) take a notoriously short- 
sighted approach to microcomputing. 
Yes, "state-of-the-market" reviews are 
important, but the "state of the art" is 
equally important. Unlike BYTE, a 
here-and-now, mostly reviews publica- 
tion can't give you the information you 
need to prepare for tomorrow. That's 
why we strive to give you an accurate, 
balanced, useful-today and useful- 
tomorrow magazine. 


BYTEweek 

Even so, BY TE's staff learns of far more 
interesting and useful information than 
we can fit into a magazine, even the size 
of the one you're now holding. Much of 
this "extra" information goes into our 
popular Microbytes Daily news service 
on BIX (BYTE's on-line conferencing 
system), where it has earned a reputation 
for being a fast, reliable source for re- 
ports and analysis of significant micro- 
computing news. 

But Microbytes Daily is still a lot of 
reading. So, several months ago, we 
asked our News and Technology depart- 
ment to design a weekly newsletter that 
would, in a compact and readable form, 
give readers 100 percent factual, unbi- 
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EDITORIAL № Fred Langa 


BY T EWEEK, 
BY TE ON DISK, AND 
BEST OF BIX 


ased, expert analysis of significant de- 
velopments in the personal computer in- 
dustry. It was a tall order—no other 
microcomputing weekly places so high a 
premium on accuracy, for example. But, 
using the resources of our award-winning 
Microbytes news team, the technical ex- 
pertise of the BYTE staff, and the re- 
sources of the BYTE Lab, Associate 
Managing Editor Rich Malloy and his 
staff has succeeded. 

The first issues of BYTEweek rolled 
off the press in October. Now, each 
week, Rich, Nick Baran, D. Barker, and 
the rest of the News and Technology de- 
partment sort through the week's events 
(including information provided exclu- 
sively to BYTEweek, BYTE, and Micro- 
bytes), distill the most significant news, 
and add expert interpretation and evalua- 
tion to tell you not just what happened, 
but why, and what it means. The results 
are desktop-published for utmost speed 
and mailed to arrive at readers' desks on 
Monday mornings. (BYTEweek sub- 
scribers also can download each issue 
from BIX for even faster access.) 

If you need the most accurate and 
timely information available—especially 
if you're suffering from information 
overload—our concise, precise 
BYTEweek newsletter can help. For 
more information, please see page 271. 


BYTE on Disk 

There’s a shelf in my office that I worry 
about. It’s the one with the full collection 
of BYTEs. In part, I worry about folks 
borrowing some of those old, irreplace- 
able issues for research. Mostly, I worry 
about the shelf being able to support all 
that weight. It’s a literal case of informa- 
tion overload. 

One alternative to paper archives is to 
use BIX to keyword-search and down- 
load BYTE articles; another alternative 
is to build your own electronic archives 
with the BYTE on Disk service. 

BYTE on Disk offers the full text of 
each issue of BYTE in a variety of disk 


formats. The files are plain-vanilla 
ASCII (no graphics), so they can be 
searched, read, or imported into almost 
any word processor, database, or text-re- 
trieval utility you might have. Because 
it's full text, you're not locked into any- 
one else's keywords or index—you can 
search for any occurrence of any word in 
any article. 

It's great for research and reference— 
instead of manually thumbing through an 
issue, trying to remember where you saw 
that mention of the TechnoWidget 999 
coprocessor, you just use something like 
Norton's Text Search or your word pro- 
cessor to search for "widget," “techno,” 
"999," or “coprocessor,” and voila— 
you've found it! For more information, 
please see the card following page 288. 


Best of BIX 

We're also now producing disks with the 
highlights of each months' activity on 
BIX. Like BYTE on Disk, Best of BIX on 
Disk is plain ASCII, so you can read and 
search the text with almost any word pro- 
cessor, database, or text utility. Each 
disk contains the most interesting and in- 
formative recent discussions specific to 
the machine you own. For example, 
order the IBM disk, and you'll get high- 
lights from IBM-specific conferences. 
Please see the card following page 288 
for additional information. 

А monthly magazine that gives you a 
thorough, in-depth, one-stop briefing on 
important developments across the entire 
field of personal computing; a weekly 
newsletter that gives you accurate, con- 
cise reporting and evaluation of micro- 
computing news; compact, machine- 
readable/searchable versions of BYTE 
and Best of BIX. We're proud to be the 
first publication to offer these tools to 
help you find and use the information 
you need, when you need it, in the format 


you prefer. 
—Fred Langa 
Editor in Chief 
(BIX name "flanga") 


Two kinds of people buy the award-winning 
AST Premium? /286: those who live for today 
and those concemed about the future. 
People who live for today buy the AST 
Premium/286 because it's the hottest 286 on 


the market. [n fact, among its many distinctions 
is the "Best of '87" award given by PC Magazine. 
But for those who can't stop thinking about the 
demands of the next generation of application 
software, the AST Premium/286 represents 
something different. Security. 

Only the AST Premium/286 offers up to 16 
MB of zero wait-state RAM, using AST Advanced 
FASTRAM™ memory. Which is the kind of wide- 

open power you need to run 

memory-intensive Lotus? 

1-2-3* and dBASE* applica- 

tions today. 

Plus, you're all set to take 

advantage of applications 
written for MS* OS/2™ from AST in the future. 
In fact, in NSTL's latest independent OS/2 
system benchmarks, AST Premium 286 
finished first. * 

And when you're ready for 386* CPU power, 
AST's proprietary FASTslot" architecture pro- 
vides easy upgradeability. Simply plug in the 
AST Premium FASTboard/386" for true 32-bit, 
16 MHz power with high-speed 64Kb cache 
memory. 

To find out more, visit your nearest AST au- 
thorized system dealer today, or call (714) 
863-0181 and ask for operator AA75. 


"Please send information on the AST Premium 285. 
C Yes, have an AST respresentanve call me. 

" M = =— -- — : - ң ' | Name 
GA ово А а жәй 4 | | | Tile 

pr RV SUA вт | Company — 

"ұғы i E | Address 

Ску State Zip 
Phone ! J 

k | laman — Enduser . Reseller. 


Send to; AST Research, Inc. 2121 Alton Avenue 
i imne, California 92714-4992, Attn: М.С. 


AST Advanced ж 
FASTRAM 


AST Premium 


EASTboard 386 ж. Y i. А e ше. 


Times Have Changed. 


“РС (ирен May 12RA Independent Comparatie Rats Report for selecting PC Sri 
Р AST markets "priina 


and : Ша-іп Em ropa ará the VEI E Tem 
call 441 $58 41850: ін japan гай 513 447 5203; im ther Рог East call 8223717213; іа 
Салада call 416 825-7814. AST. AST loge and AST Premnuen regpstered and FAST aen, 
FASTRAM, агы] AST Premium FASTboard 186 trademarks AST Research, inc 38A trademark 
Enel Corp АЙ other product and brand nares are trademarks and registerer trademarks 
Of their respective cottiparoes Copyright © 1988 AST Rewcarch, Inc АП rights reserved 
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UserSoft/C is the 


Business C 

UserSoft Business C is the finon- 
cial C compiler that makes sense 
to both clients and programmers. 
It is not just another C compiler, 


Business C Development Tools ", 
consists of SCREEN", 5/AM™ 
and SUPERIOR" , regular price 
at US$299.95. Comdex "88 
special at US$199.95. System 
Requirements for the IBM PS/2™ 
and the IBM® family of personal 
computers and all 100% com- 
patibles. PC-DOS (MS-DOS) 2.0 
or later. 384K RAM, 

Compiler Library Models 
SMALL to HUGE. 


Commercial C Development 
Tools", consists of 5/AM™ and 
SUPERIOR" , regular price ronge 
from US$499.95 to US$999. 
Comdex '88 special at 
US$399.95, Commercial 
Development Tools are currently 
available for UNIX (Sun, МАХ), 
ond other systems. Versions for 
Macintosh ™, ІВМ/Ұ5" and 
XENIX" will be released early 

in 1989, 


S/AM - the revolutionary dato- 
base management system that 
gives you unlimited growth and 
ease of usage. There ore no 
limitations on any of the follow- 
ing features: key types (alpha- 
numeric, integer, float & image), 
# of key ports, # of data fields, 
size of any key and/or data, and 
s of aliernative keys. Other 
features includes automatic 
management of alternative key 
files (virtual tables); encryption 
on file, record, datafield or even 
a byte; privacy prevention option 
(in the event of three or more 
illegol attempts to access the file, 
future access to thai level will be 
prohibited until reset); high- 
language access for non-image 
data; mixed (fixed and variable) 
data field/key langth for storage 
compression & for special 
applications. 


USERSOFT 


H niin 60 doys of purchase, Ihor product 
dee net perform n accoedanca eth cur 
Холат, coll ovr Clone: prre deport. 
ment ond we and! сутсичуа а refund. 


All UserSoh praductk are irodemorkt 
or reg-tered frodemarks of Uie Sat 
булата Led. Other brond and prod- 
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"programming compression™”, 


SCREEN is o superset of UNIX 
curses; supports large window 
buffer with scroll, wrap, hori- 
zontal scroll etc.; has multiple 
windows & sub-windows, direct 
screen read/write and сию 
CGA/monochrome capabilities. 
Optimized for developing 
spreadsheet and word pro- 
cessing programs. 


SUPERIOR - the world's first 
breakthrough in making C "The 
language for developing busi- 
ness application programs”. It is 
capable to manipulate the format 
for inputing or outputing values 
with just one siotement which 
could not be done by any of the 
other languages from BASIC, 
conventional C, COBOL, 
FORTRAN, SNOBOL to 4GL. 

It includes functions for strings 
manipulation, conversion, busi- 
ness calculation such as regres- 
sion, standard deviation, innova- 
tive complex matrix operations, 
and most built-in functions com- 
patible to those of WANG™ 
BASIC/2, ІВМ" PUT subset С 


and THEOS" BASIC. з 


See the September/October А 
issue of BYTE, a detoiled com- : 
porison of the functions, por- 
obility, documentation, product 
and price in detail. 


Why do project managers buy? 
UserSoft's Tools minimize 
training costs, increase pro- 
ductivity, reduce stress and 
development time: and eliminate 
complexities of project through 


also provides privacy to 


information. | 
Why до COBOL programmers 
buy? lt has superpowerful : 


routines for screen handling, 
flexible and unique input/output — : 
formatting, easy-to-use BASIC 
and PLI functions. It, increases 


project performance and soft- i 
ware portability, makes C eosier — 
to use than COBOL & other я 
languages. ч 


UserSoft Systems Limited 

Suite 1512, 409 Granville St 
Vancouver, BC, Canada VáC 1Т2 
Telephone 604/681. 8872 


пез твики 


Power C 19 o irodemark of Mus Sofware 


IRM, ALS ond ҰЗАМ nre сафарга, 

e eternon Boots Machine 
бөлік à trademark of Sun Мәсе гуту 
БЕС. VAS and МАХ аге rodina ia el 
Tago! Equpmen Corporation 

UNIX д a подаль of Вай Laboralory 
М5 a о ^odemork of WANG Laboratory 


Why do C programmers buy? 

It reduces coding, debugging, 
tesling and programme main- 
tenance lime. It provides easy 
portability and conversion to 
other systems. It is the mos! com- 
plete, powerful and flexible set of 
lools ever required for software 
development. 


Why do educational institutes 
buy? It is Ве world's most ver- 
satile Data Management system 
yet praclical ond easy to be 
taught. UserSoft Development 
Tool is the possible replacement 
of COBOL, PL/1, FORTRAN, 
BASIC. It prepares student to be 
highly productive and competi- 
tive in Ihe indusiry. 


Can you offord to wait? Mony 
with no computer experience 
have already claimed to have 
acquired C programming skills 

in just one week. Business C 
Development Tools™ could make 
you more compelilive increasing 
productivity manyfolds. 


This speciol offer must be posted before 
November 19, 1983. 


YES... Please Rush me copies of the 
following products. 

Business C ent Tool № USS$197.95 
(includes S/AM, SUPERIOR ond SCREEN — 
PC/XT/AT only) 

Commercial C D t Tool 

(includes S/AM and SUPERIOR) 


For поп-РС product please call (800) 663-0322 
UNIX (гед. 5499-1999) № US$399.95 

C] Apollo Г] Honaywell Г] Sun C] VAX 
(]UNISYS []Wang/INEX 

WANG/ .. VS (reg. $1499) M US $399.95 
OTHER (гес. $999.$1999) Ш55999.95 
ПУМ5 ГІМУ5 OPRIMOS [)VS/VSI 
Individual Tools for PC only: 

(157АМ US$99.99 O SUPERIOR US$99.99 
С] SCREEN US$49 99 

Circle for my: MicroSoft-C/Turbo- C/Lattice- 
C/Advanced-C + +/___ 

Сум disk (3&0k/124) or ГІЗУ disk 

ҮП like to have mare information for 


system. 
NAME 
CIT(/STATE 
IIP/PHONE 
CARD e — (1VISAC] MASTERCARD C1 AMA DO CHO. 
EXPIRATION DATE 


: Toorder Call: 1-800/663-0322 


We have changed location at 
Comdex 88. без us now at the 
Riviera Hotel, Booth R8630. 
Shipping and Handling: 

North America (1/5810 UPS; $20 Air}; 
Оуағымн U5$50. 

General: (604) 681.8872, or 

FAX [604] 685-1207 /Telex 04-508312 
VCR ATTN USERSOFT 


АЙ dealars/wholesalers/educators are welcome, 
call Mr. $. Chetty (604) 581-8872 
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" 1 
scroll, ENTER selects and exils choice menu = ЕЕЕ WIN 
EET SIC " — — = —= Um ÁN -—-— 


Ir you program in C, take a few YOU ARE ALWAYS IN CHARGE 


moments to learn how Windows for Control functions that you write and attach to fields 


7 Й and/or keys can read, compare, validate, and change the 
(— m build a state-of-the data values in all fields of the form. Upon entry or exit 


from any field, control functions can cail up subsidiary 
forms and menus, chanae the active field, exit or abort 
the form, perform almost any task you can imagine. 
= E alle 3 LS 
7" ти OUR WINDOWS 
WILL OPEN DOORS 
Our windows will open doors to 
new markets for your software. 
High-performance, source-code- 
compatible versions of Windows 


——--— ашшы for Data are now available for 
PCDOS, OS/2, XENIX, 


FROM END TO BEGINNING e Ж. UNIX, and VMS. PCDOS 
Windows for Data begins versions are fully compatible with Microsoft Windows. 

where other screen packages end, No royalties. 

with special features like nested | = 

pop-up forms and menus, fielden- MONEY BACK GUARANTEE 

try from а м choices, emt You owe it to yourself and your programs to try 

regions tor the entry oi variable Windows for Data. If not satisfied, you can return it for 


Cursor 


iW Create and manage menus, data-entry forms, context- 
sensitive help, and text displays — all within windows. 

м Develop window-based OS/2 programs right now, 
without the headaches of learning OS/2 screen manage- 
ment. Run the same source code in PCDOS and OS/2 
protected mode. 

М Build a better front end for any DBMS that has a C- 
language interface (most popular ones do). 


numbers of line items, and an ex- á fall refund. 
— clusive built-in debugging system. Prices: PCDOS $295, Source $295. OS/2 $395. 
a ES ШОк» XENIX $795. UNIX, VMS, please call. 
NO WALLS 
If you've been frustrated by the limitations of other Call: (802) 848-7731 ext. 51 


screen utilities, don't be discouraged. You won't run into Telex: 510-601-4160 VCSOFT FAX 802-848-3502 
walls with Windows for Data. Our customers repeated- 


ly tell us how they've used our system in ways we never 21 Elm Ave. 
imagined — but which we anticipated by designing Win- Richtord 

dows for Data for unprecedented adapatability. You will ra, 
be amazed at what you can do with Windows for Data. VT 05476 


MICROBYTES 


Staff-written highlights of developments 
in technology and the microcomputer industry 


Is Software Complexity Slowing the Computer Industry? 


he next version of 

Lotus 1-2-3: late. The 
forthcoming dBASE ТУ: 
late. Full Write Professional: 
finally shipped after being 
famously late. As programs 
get more feature-bedecked 
and more powerful, an- 
nounced shipping dates 
keep going askew. But 
there's more to the problem 
than software houses missing 
ship dates and users having 
to wait and wait and the trade 
press having to write an- 
other story about vaporware. 
Software just isn't keeping 
up with hardware. While 
dramatic advances in com- 
puter hardware seem almost 
commonplace, progress in 
software development is hav- 
ing a hard time keeping up; 
in fact, it may be going in re- 
verse. Software companies 
are having more trouble de- 
livering their products, 
which become increasingly 


complex as they offer better 
performance. 

Artificial intelligence is 
a good example of very 
complex software, software 
that's very smart and hence 
very hard to code. “AI 15 
software," said Dr. Philip 
London of Cognition, Inc. 
(Billerica, MA), "and the 
general pace of software ad- 
vancement will be slow. 
There's a big difference 
between research projects 
and commercial products." 
While acknowledging that 
hardware advancements 
certainly help software 
technology, London said 
that software designers need 
to learn how to write soft- 
ware for advanced hardware 
systems, like massively 
parallel architectures, which 
he said are poorly under- 
stood by software 
developers. 

Big advances are needed 


in software productivity, too. 
" Converting good ideas 
into software products is ex- 
tremely difficult," London 
said. While engineers are 
learning how to manage 
complex engineering proj- 
ects, complex software 
projects “resist the efforts of 
traditional management 
techniques," he added. Pro- 
grammers also have to fol- 
low rules set by hardware en- 
gineers. “Software must 
interface to external, arbi- 
trary specifications,” 
London cautioned that 
^no magical solution exists,” 
and he doesn't expect revo- 
lutionary advances in soft- 
ware development. The best 
thing that can be done is to 
require "discipline and 
cleanliness" of computer 
programmers. "The top 5 
percent of software engineers 
produce most of the best 
code," London said. 


Zenith Implements Multiprocessing in AT-Compatible 
Unix System; New Bus Links Cards 


enith Data Systems 
im (Glenview, IL) has im- 
plemented multiprocessing 
in a new Unix-running IBM- 
compatible machine that 
can be charged with as many 
as six Intel 80386 proces- 
sors and can handle as many 
as 64 users. The multi- 
processor technology con- 
sists of both hardware and 
software innovations. The 
hardware component cen- 
ters on a new proprietary 
multiprocessing bus. The 
software component consists 
of a modified Xenix operat- 
ing system. BYTE was given 
an early look at a hand-built 
production prototype of Ze- 
nith's first high-end sys- 


tem, called the Z-1000. 

The Z-1000, housed in а 
castored case about the size 
of a one-drawer filing cabi- 
net, is a dual-bus computer: 
one bus for the CPUs and 
memory, and one bus for pe- 
ripherals. The peripherais 
bus is a standard 20-MHz PC 
AT bus, which allows thc 
machine to work with the va- 
riety of low-cost periph- 
erals available for the AT. 
Connecting the two buses 15 
а "bridge card" that contains 
another 80386 CPU. This 
CPU actually supports the 
operation of Xenix and 
serves as the communications 
path for the CPU cards on 
their dedicated bus and the 


peripherals on the AT bus. 
The system designers de- 
cided not to use IBM's 
Micro Channel bus because it 
would not operate reliably 
at the speeds required of the 
Z-1000, an engineer said. 
The Z-1000's CPU bus, 
called the C-Bus, is electron- 
ically similar to the NuBus 
in the Apple Macintosh and 
Texas Instruments 1500 but 
uses different connectors, 
Zenith engineers said. The 
CPU cards use this bus to 
communicate with each 
other and with the Z-1000's 
fast 32-bit memory. The 
machine can take as many as 
five of these CPU cards, 
continued 
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* Despite all the talk 
about erasable optical 
disks, such media 
doesn't scare Paul 
Schroeder, president of 
WORM-maker Maxi- 
mum Storage (Colorado 
Springs, CO). Compar- 
ing erasable and noneras- 
able media is the pro- 
verbial apples and 
oranges, Schroeder 
says. Erasable is certainly 
remarkable, but there 
are some situations in 
which you don't want 
the information to be sus- 
ceptible to obliteration, 
deliberate or accidental, 
he points out. Perma- 
nent archives is where 
WORM (write once, 
read many times) tech- 
nology shines. "Let's 
not put write-once in the 
hands of sorneone who 
needs a Winchester," 
says Schroeder. "That's 
dumb." Maximum re- 
cently brought out its 
APX-4000 optical disk 
subsystem, which puts 
500 permanent megabytes 
on a 54-inch cartridge. 
* Apple (Cupertino, 
CA) said at SIGGRAPH 
that it will be shipping 
X-Windows software to 
go with A/UX by the 
end of the year. The kit 
will include X-Windows 
execution software, dis- 
play managers, and both 
end-user and programmer 
documentation. 
* [f you think you see a 
difference in picture 
quality between compa- 
rable color monitors from 
different companies, 
look closer or call a doc- 
tor. These days, a select 
few manufacturers make 
continued 
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the color picture tubes 
for all those different 
brand names, says Am- 
non Rosen of monitor- 
vendor Relisys. So 
chances are the monitor 
made by Company X 
has the sarne picture tube 
as the monitor made by 
Company Z. Three com- 
panies in the Far East 
make everybody's tubes 
except Zenith's, he says. 
Zenith makes its own. 
Rosen says he likes to 
set up a Relisys multis- 
can monitor next to an 
NEC multiscan monitor 
and ask people which 
monitor is better. “Рео- 
ple tell us they don't 
think our picture is any 
better," he says. "Of 
course not—our picture 
tubes come from NEC." 
* The biggest barrier to 
using computers in Japa- 
nese schools is a short- 
age of computers, ac- 
cording to a report 
released by Japan's Com- 
puter Education Devel- 
opment Center. About 
half of the schools sur- 
veyed said a lack of com- 
puters, insufficient 
funds for buying soft- 
ware, and a shortage of 
teachers who can develop 
computer-based pro- 
grams are holding back 
computer use in educa- 
tion. About 50 percent of 
the high schools sur- 
veyed teach programming 
classes, particularly 
BASIC, Logo, FOR- 
TRAN, and COBOL. 
* While neural net- 
works are still largely in 
the realm of exotica, 
several companies are 
mixing neural net- 
works and image pro- 
cessing, according to 
reports from a recent 
conference. An official 
of Nestor (Providence, 
RI) said firms have in- 
tegrated the neural-based 
Nestor Development 
continued 
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which are used to support re- 
mote users. The cards, C- 
Bus, and modified Xenix 
kernel were developed by 
Corollary, Inc. (Irvine, CA), 
in cooperation with Zenith. 

According to George P. 
White, president of Corol- 
lary, the new C-Bus has an 
advantage over the NuBus be- 
cause it supports "cache co- 
herency." Cache coherency 
ensures that the contents of 
each 80386 processor's 
memory cache are updated 
correctly. The C-bus 15 also 
significantly faster, run- 
ning at 16 MHz versus the 10 
MHz of the NuBus. The 
difficulties of promoting a 
new, proprietary bus can be 
avoided if the bus can be 
linked to a standard bus, 
White said. Thus, Corollary 
developed the bridge card 
that connects to both the C- 
Bus and the AT bus. 

Each CPU card wil] sup- 
port four serial ports, and 
each serial port will work 
with a concentrator to sup- 
port eight serial devices. 
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The Z-1000 will support а 
total of 160 serial devices, 
but the practical upper limit 
for users is 64, a spokesper- 
son said. In all, 20 expansion 
slots are available on the Z- 
1000's backplane. The de- 
sign for the backplane was 
developed from the similar 
structure in the Zenith Z- 
248, one engineer said. 

The base model of the Z- 
1000 will sell for about 
$19,000, a company offi- 
cial said. Zenith credits the 
relatively low price to bas- 
ing the machine on readily 
available personal computer 
components, The Z-1000 is 
meant to work with any 
drive that uses a SCSI hook- 
up. The drives are remov- 
able; they mount in carriers 
that slide into the machine 
and attach to a matching con- 
nector in the rear of the 
bay. The drive bays will hold 
full-height 5 4 -inch disk, 
tape, or optical disk drives. 

One disadvantage of 
multiprocessing systems is 
that they spend a lot of time 


coordinating the various pro- 
cessors compared to the 
time spent doing real work. 
When asked about the pro- 
cessing overhead of the Cor- 
ollary system, White said 
that it depends on how you 
test it. In one test using four 
80386 processors, the system 
performed three times 

faster than a system with one 
processor. 

The new technology 
could give Zenith a signifi- 
cant advantage over com- 
peting manufacturers (e.g., 
TI with its 68020-based 
1500), especially in the gov- 
ernment and Unix markets. 
One advantage of the Zenith 
system is that it could use 
16-MHz 80386 processors 
rather than expensive and 
scarce 20- and 25-MHz 
chips. Also, the 80386 
chips allow for DOS com- 
patibility. Theoretically, 
DOS applications can be run 
under Xenix and thus take 
advantage of the high speed 
offered by the multipro- 
cessing capabilities. 


Database Servers Seen as Key to Unix Success 


nix might never over- 
Ъ take DOS or the Macin- 
tosh Finder as the leading 
operating system for personal 
computers, but it could do 
very well as an operating sys- 
tem for database servers in 
networks connected to PCs. 
Leading Unix database de- 
velopers predict that the 
powerful operating system 
will become rnore important 
in the commercial database 
market. 

А new database market is 
emerging in which high-end 
Unix-based computers act 
as database servers for client 
machines running MS- 

DOS, OS/2, or the Macin- 
tosh OS, said Mark Hoff- 
man, president of Sybase 
(Berkeley, CA). In this 
model, the large relational 
database operates on the 
Unix server, while connected 
personal computers run a 
graphics-based interface for 


accessing and updating the 
server's database. One of the 
advantages of the client/ 
server model, said Hoffman, 
is that you can upgrade and 
update the server without 
making amy changes to the 
client systems. Hoffman pre- 
dicted that Unix will com- 
pete favorably with OS/2 at 
the low end and VMS at the 
high end as the operating sys- 
tem of choice for database 
networks. 

Informix (Lenexa, KS) 
chairman Roger Sippl agreed 
that personal] computers are 
"taking over the desktop 
from character-based ter- 
minals" and will provide 
“novice user interfaces" to 
get output from database 
servers. 

Unix-based database 
servers also threaten the do- 
main of the corporate main- 
frame. According to Larry 
Ellison, CEO at Oracle 


(Belmont, CA), "We can per- 
form 120 transactions per 
second on a $1 million 
[Unix] machine versus 256 
transactions per second on a 
$10 million IBM main- 
frame. Unix is fast ap- 
proaching mainframe 
performance. " 

However, there are some 
major problems to be solved 
before Unix systems will 
displace corporate main- 
frames. Probably the most 
difficult task is providing 
transparent access to nonre- 
lational databases from the 
Unix relational database 
server. As Gary Morgen- 
thaler of Relational Tech- 
nology (Alameda, CA) point- 
ed out, most of the existing 
data on corporate main- 
frames is not in relational 
format. 

The Open Systems Inter- 
connect (OSI) committee is 

continued 
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he Bus Stops Here! 


Introducing Wells American's CompuStar’ Multi-Bus Business Computers. 
The world's first and only multi-processor, convertible bus" microcomputers. 


У” and PS/2 slots. Best of all. you 


Ask any compuler expert about what 
(уре of system vou should buy nowadays and 
you'll likely get a “pass the bus” response. 
Something like — “Well, uh, the PC/AT* bus 
is your best buy but, then again. the new 
PS/2* bus may become the next industry 
standard.” Great advice, right? If trying to 
decide оп а processor weren't tough enough. 
now you re expected to pick a bus, too. 


$1995. 


The all new CompuStar" from Wells 
American not only lets you interchange 
microprocessors, you can also mix and match 
buses — a PC/AT bus, a PS/2 bus or. . „Бо. 
As your computing needs change. simply 
snap in а new processor or add an extra bus. 
You'll, never again have to worry about buy- 
ing the wrong computer system! 


The CompuStar сап be configured with 
any of four microprocessors — ап 8086, an 
80286, an 80386SX, or ап 80386, The 
processor and up to /6 megabytes of user 
memory have all been combined. using the 
latest VLSI technology, on a single. plug-in 
CPU module. Plus. any time during the first 
year of ownership, CompuStar users can 
“trade-in” the CPU module they initially 
selected toward the purchase of any of the 
other more powerful modules. Nobody but 
Wells American gives you this kind of value. 
м 


ы 
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No, we're not. In fact, it may well be the 
most practical microcomputer innovation 
ever. Say you've selected an AT compatible 
CompuStar and later want to add PS/2 com- 
patibility. No problem! Snap in a PS/2 Bus 
р Adapter Module and you can use both 
"uses in the same system. Likewise, 
if vou ve selected a PS/2 compatible 
CompuStar and decide you want to add 
an AT bus, just snap in an AT Bus 
Module. Depending on configuration. 
the CompuStar can have up to 13 
bus expansion slots — all AT slots, 
all PS/2 slots or a "split-bus" of AT 


can reconfigure your CompuStar 
whenever you want. 


The CompuStar is also easily expanded. 
That's because there are seven CompuStar 
disk/tape compartments — six accessible 
from the front and an additional full-height 
bay inside. All this in a sleek, compact tower 
design that actually leaves more room on 
vour desktop than any of the so-called "desk- 
top" models. 


The CompuStar^ Multi-Processor, Con- 
vertible Bus" Microcomputer. It's no sur 
prise that our engineers invented it. After all. 
we've been making microcomputers longer 
than anyone else. . .even longer than IBM! 
And if that kind of experience doesn't im- 
press you, CompuStar's service programs 
surely will. You can select an optional aver- | 
night module swap-out plan or on-site service 
from General Electric Corporation — one of 
the most respected names in consumer elec- 
tronics. And, of course, every CompuStar 
carries a full one-year factory warranty. 


Think all this technology sounds expen- 
sive? It’s not. CompuStar 20MHz 80286 sys- 
tems start as low as $19957. There are also 
inexpensive 8086 and powerhouse 25MHz 
80386 systems available. Plus, there is a wide 
variety of CompuStar display, tape and disk 
options including a one gigabyte erasable op- 
tical disk. You can choose a factory precon- 
figured CompuStar or custom design one 
yourself. Just unlock the front panel and ht- 
erally “snap-in” a bus, CPU or disk module 
in a matter of seconds. It's system flexibility 
never before available. . at any price. 


While one of our competitors (we won't 
mention any names) threatens you with 
“missing the bus.” most simply pass the 
bus. Our new CompuStar however, 
eliminates the bus problem altogether. 
Not to mention the processor problem. 
Even the expansion problem. Prove 
it to yourself. Call today about our 
CompuStar 31-day trial offer. Оһ, 
and by the way, the next lime 
anyone asks, tell ‘em you know 
where the bus stops. 


Corporate Headquarters: 3243 Sunset Boulevard « West Columbia. SC 29169 « 803/796-7800 + TW X510-601- 2645 


"Personal Computer АТ, KT and Р5/2 are trademarks of ternational Business Machines Corporation * Photograph depicts optional equipment Complate ресе Int available upon request 
CompuStar 80286 base system ($1995) cudes buten VGAVEGA display adapter one diskette drove with controller, two senalione paralleUoné Mouse port. kinyboard and 220 watt power supply 
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Don't waste any more time, 
or paper. Preview your ideas before 


As you can see, Microsoft can 
make all kinds of HP printers and 
plotters look their best. 


zo your Laserjet Sri П Pit 
fonts and memory boards 


These documents were brought to you 
by Microsoft Excel, Microsoft 
Windows, and the HP Laserjet Series II, 
Раіне! and DeskJet printers. 
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Hewlett-Packard and Microsoft 
just took the simple act of commu- 
nication and turned it into some- 

| ! , thing a bit more 
| powerful. 
F Illumination. 
Because to 
us, anything 
worth presenting 
ыыы а spreadsheet 
is worth presenting more clearly, 
more concisely, and more forcefully. 
Which is exactly what Microsoft" 
Excel and the Hewlett-Packard" 
LaserJet Series I printer let you do. 
With this powerful combina- 
tion of software and printer, now it’s 
easier to take common data and 
make it look anything but common. 
With incredibly flexible font styles, 
font sizes, borders and shading. 
Incorporated into spreadsheets, 


aem O FE Nm ЕТ шын 


ly make your data say more. Your 
numbers add up to more. Your 


charts, tables and forms that instant- 4 


trademarks of the Vacrosolt 
Company Customers in Canada 


Iwoworld leaders 
develop hi 
2m material. 


facts, figures and ideas mean more. 

And of course, HP" desktop 
plotters and printers, from the 
ColorPro' plotter to the Раш ее 
DeskJet" and LaserJet Series II 
printers, can unleash the potential 
power inside every box of Microsoft 
Excel. And vice versa. 

To witness a whole new world 
of spreadsheet output, call us at 
(800) 541-1261, Dept. 156 for a 
free copy of our booklet, "Of 
Power And Printers.” Or simply go 
to your dealer. And see firsthand 
what happens when two explosive 
elements get together. 

ave 86а yarns 5 е right. 


HP LaserJet Series II Printer 


Microsoft 


. Hewlett-Packard, ColarPro, ыр and LaserJet Series ПІ 
1-418-673-9811, outside of North Amenca, 1-206-882-8681 Offer 
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System and the Datacube 
(Peabody, MA) MaxVi- 
sion image-processing 
workstation to build an 
"intelligent" system that 
will learn, from exam- 
ples, to recognize ob- 
jects, characters, and 
other images. Adaptive 
pattern-recognition 
techniques enable the sys- 
tem to correctly identify 
objects in situations 
where other systems 
fail, Nestor says. 
* А proposed massive 
cut in the budget for the 
Айа Technology Inser- 
tion Program, planned 
as part of the Depart- 
ment of Defense budget 
slash for next year, has 
some Ada proponents 
concerned. The pro- 
gram, which is set to be 
cut from $13 million to 
$1 million, makes grants 
to companies that might 
help establish Ada as a 
standard programming 
language. But an exec 
with Alsys (Waltham, 
МА), one of the major 
Ada houses, isn't wor- 
ried. Most of the funding 
has been used to get 
people to switch from 
COBOL to Ada, said vice 
president Jerry Rudisin, 
and it's now too late to 
stop Ada's momentum, 
he said. Ada is "already 
making inroads into the 
classic COBOL world. 
It's being used to write 
database systems and 
banking applications, " 
he said. Alsys recently 
signed a deal to develop 
Ada compilers for the 
INMOS transputer. 
® The European Com- 
munity Commission, the 
administrative arm of 
the Common Market, has 
recommended a special 
category of copyrights for 
computer software that 
would protect programs 
from copying or transla- 
tion for 25 years after 
continued 
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working on remote data- 


Unix ts the lack of software 


panies specializing in data- 


base transfer protocols for applications, said Oracle's base applications could pro- 
nonrelational databases, Ellison. "Application devel- | vide the necessary office 
such as IMS, BSAM, and opment tools are not automation applications. Elti- 
RMS, Morgenthaler said. enough," he said. “Unix is son countered that "E-mail 
"Half the world's data is in rich in DBMS software, but is fundamentally a relational 
IMS databases," he said. very poor in applications like database problem. People 
“Те real challenge is not electronic mail and basic want to transmit objects from 
connectivity to SQL data, accounting software." Elli- databases," he said. How- 
but providing gateways to son said application soft- ever, Sippl argued that word 
older, nonrelational ware is essential to the suc- processing and spread- 
databases." cess of Unix. However, sheets are also key 
Another problem facing others are skeptical that com- applications. 

"Floptical" Drive Matches Hard Disk Capacity and Price 

hinking about a 20- that are like IBM's 2-mega- the disks aren't limited to 

megabyte hard disk byte floppy disks but with one kind of magnetic encod- 
drive? Maybe you should optical tracking guides en- ing. But Insite says its big 
think again. Insite Periph- graved on the disks by breakthrough is the low cost 
erals (Santa Clara, CA) laser, pushing the capacity to ofthe tracking head—using 
claims you'll soon be able to just over 20 megabytes. an infrared LED instead of a 
get the same capacity on a Magnetic floppy disk laser to follow the tracks, 
floppy disk drive—and atthe have a much higher inherent the head carriage assembly is 
same price. The company capacity than current flop- much less expensive than 
hopes to start selling its py disk drives offer. The any of its competitors (about 
Floptical disk drive, de- problem, according to Ad- the same as a 20-megabyte 
signed to combine the advan- Кіѕѕоп, is floppy disk insta- hard disk, the company says). 
tages of optical storage and bility: a typical f loppy disk The company designed 


magnetic f loppy-disk tech- 
nologies, early next year. 

Insite's Jim Adkisson, 
who worked on the original 
54 -inch floppy disk while 
at Shugart Associates, says 
floppy disk technology has 
been stagnant ever since Jap- 
anese companies took over 
that market in the early 
1980s. "We're not exactly 
trying to take on Japan," he 
told Microbytes Daily, “but 
we're bringing back the tech- 
nology leadership." 

The Insite 1325 drive 
will be a plug-and-play sub- 
stitute for a SCSI-equipped 
Seagate 225 hard drive, Ad- 
kisson said. The difference 
is that the Insite drive uses 
removable 34-inch disks 


has a lot of wobble, which 
makes it tough for the mag- 
netic heads to track the data 
on the disk, which thus 
limits track densities. (А 
conventional 33-inch flop- 
py disk has only 135 tracks 
per inch; an optical disk 
drive, which uses much more 
stable media, can have as 
many as 15,000 tracks per 
inch.) 

Insite's drives solve the 
wobble problem by tracking 
the laser-etched track 
markers with a closed-loop 
optical servo system. Since 
the tracks are laser-etched, 
they can't be accidentally 
erased—and, unlike some 
high-capacity floppies, the 
tracks are soft-formatted, so 


the drive, Adkisson said, to 
have the same average seek 
time (65 milliseconds), ca- 
pacity (20 megabytes), and 
price as a SCSI-equipped 
Seagate 225. His plan is to 
compete head-to-head with 
20-megabyte hard disk 
drives. 

Insite has already signed 
up Kodak and Xidex to 
manufacture the 1250- 
track-per-inch (tpi) floppy 
disks (for about $8 each), 
Adkisson said. The company 
plans to initially sell the 
drives to OEMs, Quantity 
prices are "expected to be 
under $250," Adkisson said, 
but the final price wil] de- 
pend on the price of the 
Seagate 225. 


Silicon Graphics Brings Down Cost of 3-D Graphics 


м eal-time, three-dimen- 
sional graphics has been 
the domain of high-priced 
machines costing $50,000 
and up. Repainting three- 
dimensional images on the 
screen 20 or 30 times per 


second takes a lot of compu- 
tational power and also 
some very sophisticated 
graphics processing 
hardware. 

However, the price of 
three-dimensional graphics is 


dropping, as indicated by 
systems like the new Per- 
sonal IRIS workstation 
from Silicon Graphics 
(Mountain View, CA). The 
Unix-based Personal IRIS 


continued 


as your introduction to 
the Library of Computer 
and Information 
Sciences. 
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PROGRAMMING IN ANSI C 

Stephen С. Kochan. 

This revised edition of Kochan's highly ac- 
claimed Programming in C focuses on the 
newly established ANSI standard. Learn 
how to write, compilc, and execute pro- 


grams in C. Includes 90 complete programs, 


each one with fully documented source 
codes, and step-by-step explanations. 
Publisher’s price: $24.95 


vantage of the 


TAKE THE THREE-VOLUME 


C PROGRAMMERS LIB 


А $74.85 value Yours for only $495 


You never have to buy another book! 


Keep up with the ANSI 
standard, apply undocumented 
tips, tricks, and shortcuts, Take ad- 
werful advanced co 


ncepts 
with the C PROGRAMMER'S LIBRARY. 
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TOPICS IN C PROGRAMMING 
Stephen G. Kochan and Patrick H. Wood. 


Beginning with structures and pointers, this 


advanced-level book provides you with a 
completc, detailed explanation of the most 


difficult concepts in C programming. Filled 


with working programs and end-of-chapter 
exercises, it explores character 

testing, string handling, encryption, table 
and tree manipulation, random number 
generation, and a range of other functions. 
Publisher's price: $24.95 
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ADVANCED C: TIPS AND 


TECHNIQUES 

Paul Anderson and Gail Anderson 

This how-to guide details hundreds of pre- 
viously undocumented tricks for creating 
powerful, portable C programs in all envi- 
ronments. Rather than illustrating how to 
port techniques from other languages, Lhe 
authors develop techniques which take ad- 
vantage of the strengths and quirks of the C 
language. 

Publisher's price: $24.95 


THE LIBRARY OF COMPUTER AND INFOR- 
MATION SCIENCES is the oldest, largest book 
club especially designed for computer profes- 
sionals, In the incredibly fast-moving world of 
data processing, where up-to-the-moment knowl- 
edge is essential, we make it easy to keep totally 
informed on all areas of the information sci- 
ences. What's more, our selections offer you 
discounts of up to 30% or more off publisher's 
prices. 


4 Good Reasons to Join 


1. The Finest Books. Of the hundreds of books submit- 
ted to us cach ycar, only the finest are selected and 
offered. Moreover, our books arc always of equal qual- 
ity to publishers" editions, never economy editions. 


. Big Savings. In addition to getting the C Program- 
тег Library for only $4.95 when you join, you keep 
saving substantisily, up to 30% and occasionally even 
more. {Рог example, your total savings as a trial mem- 
ber—including this introductory offer—can easily be 
over SO% Thats like getting every other book free!) 


3. Bonus Books. Also, you wil immediatcly become 
eligible to participate in our Bonus Book Plan, with sav- 
ings of 65% off the publishers" prices. 


4. Convenient Service. At 3-4 week intervals (16 
times per year), you will receive the Library of Com- 
puter and Information Sciences News, describing the 
Main Selection and Alternate Selections, together with 
а dated reply card. If уси want the Main Selection, do 
nothing, и will be sent to you automatically. If you 
prefer another sclection, or no book at all, simply indi- 
cate your choice on the card and return it by the date 
specified. You will have at least 10 days to decide. If. 
because of late mati delivery of the News, you should 
receive a book you do not want, wc guaranicc return 
postage- 

If reply card is missing, please write to The Library 

of Computer and Information Sciences, 

7-FB8-00919, Riverside, NJ, 08075, for membership 
information and an application. Byte 11/88 
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NANOBYTES 
they are created. The 
group also proposed pro- 
tection, in the form of 
"exclusive rights," for 
semiconductor designs. 

In other news from 
the Continent, the ECC 
has accused Japanese 
computer printer 
makers of selling their 
wares at unfairly low 
prices. According to the 
commission, Japanese 
vendors dominate the 
printer scene, with as 
much as 75 percent of 
the dot-matrix market. 
The group wants puni- 
tive tariffs of about 40 


percent. 

® Cirrus Logic (Milpi- 

tas, CA) has two new 

chips designed to in- 

crease the speed and de- 

crease the cost of laser 
continued 


4 can't 
believe | gol 


all ihis power 
оп my PC." 


See us at 


COMDEX/Fall 
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MICROBYTES 


starts at about $20,000, 
which includes a 3Z-bit re- 
duced-instruction-set-com- 
puter (RISC) processor, 8 
megabytes of dynamic 
memory, 8 megabytes of 
video memory, a 170- 
megabyte hard disk drive, 
and a 19-inch, 1280-pixel 
by 1024-pixel color monitor. 
That price might sound 
steep, but if you examine the 
machine's capabilities and 
consider outfitting a PS/2 
Model 80 or a Mac II with 
similar memory and storage 
capacities, the Personal 
IRIS may be a viable alterna- 
tive for mechanical and 
graphics designers. 

In addition to Unix and 
the third-party applications 
available for other Silicon 
Graphics workstations, the 
new IRIS can run MS-DOS 
applications using Insignia 
Solutions’ SoftPC software 
emulator. 

The heart of the Personal 


"The variety of maps 
available fram Mapinfo 
Corp. is outstanding.” 


To Order, call 1-518-274-8673 or 1-800-FASTMAP toll 
free. FAX 1-518-274-0510 


"Mapinfo costs $750. Maps for hundreds of metropolitan areas across the U.S.. complete with 
Stree names and addresses are also available starting from $250. MapCode programmeng lan- 
maps of counties, ZIP codes, highways, every town, and the world—available sepa- 


rately, starting at $95. 


IRIS consists of a million- 
instruction-per-second 
(MIPS) R2000 32-bit RISC 
processor running at 12.5 
MHz and coupled to a Silicon 
Graphics proprietary Ge- 
ometry Engine graphics pro- 
cessor. The graphics pro- 
cessor and CPU fit on single 
boards and are connected 
back-to-back. Silicon Graph- 
ics engineers claim that 

new application-specific inte- 
grated circuit designs al- 
lowed them to fit on one 
board what used to take up 
four boards. The system has 
an 8K-byte data cache and а 
16K -byte instruction cache. 
Silicon Graphics claims a 
performance of 10 VAX 
MIPS for its CPU (about 
three times the performance 
of most 80386 systems). 

The Personal IRIS I/O bus 
runs asynchronously to the 
CPU bus at 10 MHz. Accord- 
ing to Silicon Graphics en- 
gineers, this design allows 


Ever Really See Your Data? 


“The menus "With 
паке it MapCode™ 
virtually l'm creating 
affortiess.” custom 
“Now for the first time, Майк — 
| can manage my databases with 
databases visually." ^ maps." 


Маріо rune an an (BM РС or compatible with 640K memory, a hard disk, and graphics. 


Марико and MapCode are trademarks of Mapinio Corp. ВЫ а a trademark of Vriemáanonal Business Machanes 


Corp. dBASE 6 a trademark пі Achion- Tate. 


upgrading to higher-clock- 
speed versions of the MIPS 
processor without affecting 
the rest of the system. 

The system has an Ether- 
net port, two RS-232C ports, 
one Centronics port, one 
SCSI port, an audio port, and 
a single VME-bus slot. 

Two half-height slots are 
available for a second hard 
disk drive or a tape drive. 
(Silicon Graphics is work- 
ing on an internal floppy disk 
drive.) The floppy connects 
to the SCSI interface and can 
read and write MS-DOS 
54-inch disks. The system 
comes with a high-resolu- 
tion optical mouse and pad as 
well as a 101-key keyboard. 

The entry-level model 
provides 8 color bit planes 
and 4 bit planes for window 
management, overlay and un- 
derlay, and pop-up menus. 

А "super" version of the Per- 
sonal IRIS features 24- 
continued 


You can with 
Mapinfo 3.0! 


MapInfo answers the question 
"Where?" From street level to wortd- 
wide, Mapinfo allows you to play visual 
“What if?" You'll be amazed by how 
much more valuable your dala becomes 
when you see it on a map. 

You can easily locale addresses on 
our street maps. Or, lake й further— 
draw boundaries, search within territo- 
ries, determine spatial relationships— 
and see pattems and trends material- 
ize before your eyes. Use your existing 
files (in dBASE or ASCII), or create 
new ones in Mapinfo. Analyze your 
sales lerrilories, optimize deliveries, 
tify new markets, track the competition, 
plan for land use, zoning, roadwork, So 
much more. 

Over 85% ol all databases contain 
location information. With Mapinfo, this 
data comes 10 Ме before your eyes. 

Order your copy today. 


Map/ntio Corp. 
200 Broadway 

Troy, N.Y. 12180 

Desktop Mapping 

For The Masses™ 
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Т Pen tape ne systems are so reliable 


оле eck up your data with dollars. Here’s how: 


Two Year Data Loss Recovery 
Contract. 

Can you really trust your backup if 
a failure occurs? 

Yes—if you’re using Sysgen™ Reliant 
streaming tape backup for your PC/XT™ 
/AT™ and PS/2™ systems. Only Reliant 
offers you added assurance against 
data loss. We'll guarantee you this: if 
you're unable to retrieve your data from 
a Reliant tape, we'll pay your data 
recovery costs up to $1500 if you're 
under our Data Loss Recovery 
Contract* (2 years: $50, 1 year: $25). 
No other tape backup manufacturer 
offers you this extra protection. 

Sysgen' rugged design and 
excellent price/performance will give 
you peace of mind—and to give you 
maximum flexibility, all Reliant 
backups are available in both external 
and internal versions. 

But RELIABILITY is what backup— 
and Sysgen—are ultimately all about. 


Series 300: Streaming 
backup on industry, н ч 
standard 14” | 
cartri 


Systems are available аг Nu" — 
60 and 125 MB capacity levels. "” 
Menu-driven software includes Reliant's 
exclusive Autoverify feature. Compre- 
hensive backup features for Novell? 
ІВМ" and 3COM® make Series 300 ideal 
for network use. 


Series 200: Cost- 
effective streaming 
backup on digital 
cassette. 

Series 200 offers 60 
MB capacity in a small 
6" x 8" footprint. Data is stored on a 
compact cassette— you'll never struggle 
with a pile of floppy disks again. You 
can pre-set your backup times for 
automatic operation, while fast 5 MB 
per minute performance assures your 


* All claims subject to the terms and conditions set ка ath КА Sg Пын Loan Бесеу Онан. уе Se ЧЫНЫП 


XT. AT, PS/2 же trademarks of IBM Corp, ІБМ, Novell and 
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data will be secure—at your 
convenience. 


С series 500: Latest technology 72 


MB streaming backup in a 
31^" drive. 

Advanced features make p ~ 
Series 500 compact, fastand "шщ 
quiet. The external system has | 
a small footprint and is truly portable. 
The internal system fits perfectly into 
the 34" drive slot of the PS/2. Series 
500's unique servo-tracking head 
mechanism ensures reliable tape 


д interchange between PC and PS/2 


configurations. 


Back up Your Data With Dollars. 
Call the Sysgen Hotline for the 
name of your nearest dealer: 
1-800-821-2151. 


SYSGEN 
| М C OR POR А Т ED 
556 Gibraltar Drive, Milpitas, CA 95035 
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printer controller 
boards. The very-large- 
scale-integration co- 
processors, called the 
Raster Printer Accelerator 
CL-GP315 and CL- 
GP340, will work with 
the Motorola 68000 and 
other processors used in 
laser printers; they can 
be used on a board in the 
printer or on an add-in 
card in the computer. The 
GP315 is rated at 15 
pages per minute; the 
GP340 is rated at 40 
ppm. They speed things 
up by taking over basic 
page imaging and page 
printing tasks, such as 
shading, pattern filling, 
and clipping. Page 
printing parameters are 
passed to the coproces- 
sors instead of to soft- 
ware subroutines. 


With 


А Fast Gro 


that go far beyond costly internal units, such as 
Bell and CCITT standards, direct connect and 
acoustic interface (300 and 1200 bps), battery 
power, shirt pocket size, and 2 tiny price. 


Wherever your business takes you, lake along 
the WorldPort 2400™ Portable Modem. Leaving 
the office doesn't have to mean leaving behind 
the world of high-speed, 2400 bps communica- 
tions. Worldwide, in virtually every situation, 
including hotel rooms and phone booths, your 
ability to communicate clearly and efficiently 


remains intact. 


Representing the cutting edge of modem tech- 
nology, the WorldPort line of portable modems 
combine a broad range of features thal bring 
you the best value in modems today. Features 


WortdPart 2400 1s а Iredemark of Touchbase Systems, Inc. Carbon Copy PLUS is а lradamark of Mendian Technoiogy, ina 
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MICROBYTES 


Эт ES 
color bit planes, 8 bit planes and hidden-surface removal, 
for window management, but it must be computed in 
and an additional 24-bit "Z software, which is considera- 
buffer," which provides bly slower. 


automatic hidden-surface re- 
moval. The Z-buffer deter- 
mines the distance from the 
viewer of each Z-coordinate 
of the image and computes in 
hardware the necessary hid- 
den-line and hidden-surface 
removal. The speed of the 
Z-buffer is really what 
makes real-time three-di- 
mensional imaging possible 
on the Personal IRIS. 
Without the Z-buffer, you 
can still have hidden-line 


The workstation runs Sil- 
icon Graphics' implementa- 
tion of Unix System V.3. 

On top of the operating sys- 
tem, Silicon Graphics pro- 
vides an icon-based window- 
ing system called 4SIGHT, 
which allows click, point, 
and drag operations on the 
Unix file structure. In addi- 
tion to supporting Silicon 
Graphics' Graphics and Dis- 
tributed Graphics Librar- 
ies, 4SIGHT supports the 


TECHNOLOGY NEWS WANTED. The news staffat BYTE is 
interested in hearing about new technological and scientific de- 
velopmenis that might have an impact on microcomputers and 
the people who use them. If you know of advances or projects 


relevant to microcomputing, please contact the Microbytes staff 


at (603) 924-9281, send mail on BIX to Microbytes, or write to 
us at One Phoenix Mill Lane, Peterborough, NH 03458. An 


electronic version of Microbytes, which offers a wider variety of 


computer-related news on a daily basis, is available on BIX. 


greater value. 


If vou want a modem that works where you do, — :, == 
put the WorldPort Series 10 work for vou. In 


[n fact, the WorldPort modems are the ultimate 
for both portable and desktop applications. And 
the WorldPort 2400 comes with Carbon Copy 
PLUS™ communicalions software, for even 


X-Windows and NeWS 
windowing environments. 
The system can also run 
MS-DOS programs, although 
somewhat slowly, by using 
Insignia Solutions’ SoftPC 
emulator for MS-DOS, 
which is available as an op- 
tion. Using SoftPC, you can 
connect a PC to the Personal 
IRIS via an RS-232C port 
and run MS-DOS applica- 
tions from the PC or attach 
the optional floppy drive di- 
rectly to the Personal IRIS. 
The Personal IRIS is an 
indication of one direction 
the industry is heading in. 
“The Mac III or Mac IV will 
eventually use this kind of 
man-machine interface,” 
said Silicon Graphics CEO 
Ed McCracken. "Ме have a 
2- or 3-year window before 
Apple jumps into [the three- 
dimensional graphics] mar- 
ketplace. We need enough 
applications by 1991 to 
withstand the competition." 


the office. On the road. Or at home. For more 
information about our full line of WorldPort 
modems, or the name of your nearest dealer, 
call us at 800-541-0345. (In New York, 516- 


261-0423.) 
ы ‘ane Touchbase Systems. inc. 
иан ЕИ 160 Laurel Avenue 
"» am um Northport, NY 11758 
ELE [ (516) 261-0423 


TELEX: 6502848020 
FAX: (516) 754-3491 
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MEET THE GUYS WHO CHEATED 
DIGITAL EQUIPMENT CORPORATION 
OUT OF $60,000,000. 


With their software, you can do everything a $1000 DEC terminal does — on your PC — for a mere 3245. 


The suave and debonair gentlemen bandits who sit One last word from the Robin Hoods of software. 
before you virtually invented DEC terminal emulation Are there other terminal emulators? 
forthe IBM personal computer. Of course there are. 

To the uninitiated, what that means is this. But, we invented DEC terminal emulation at 


With their software, you can doeverything a $1,000 Coefficient. We know the subtleties, the little features 
DEC terminal cando — пећ on yourownPC—forthe (andthe big ones) that make an emulator a joy to use. 


paltry sum of only $245. And we've incorporated them all into VTERM/220. 
Has business been good for our heroes? Just ask any of our 60,000 users. 
Y ou bet: to the tune of 60,000 users, who would They paid usthe highest compliment of all. 
otherwise have blithely gone out and bought DEC They chose our software over the real thing. 
terminals. 
Б > n b — — — — — — — — = => => = => => => = => — — 
Does this make DEC RES ? What do you think. | ГА free working copy of their soflware. Free? Yes, free. | 
Heavy DEC Experience + Heavy IBM There's only one way to experience the speed, power, and 
Experience = Perfect Emulation. | simplicity of VTERM/220. Try it | 
The product these wizards invented is VTERM/220. 1 Э Send me a free time-limited. full-blown working copy of 
And the reason it’s so good, frankly, is that nobody has | J Send me a free, time-limited full-blawn working copy of your 
more experience than they doin DEC emulation on a PC. | | new OVTERM/4105 or JVTERM/4208 Tektronix graphics 
With VTERM/220, you can emulate DEC's УТ220, | P ai edi: 


| 

| 

| 

| 

| 

| 

VT102, VT101, VT100, and VT52 terminals. P^ | 
Of course, there’s emulation and then there’s | Company | | 
EMULATION. This is TRUE EMULATION. Сот- M = Eoo] 
| 

| 

| 

| 

| 

| 


plete! Comprehensive! Thorough! Fast! Accurate! | ME 
[Installation'sa snap. Setup is a simple full-screen op- 
eration. You cantoggle between DOS and the terminal | өр" те 5 dealer. 
screen and put mainframe data directly into PC spread- Coefficient Systems Corporation 
y^ York, New York 10012 


sheet and data base products such as Lotus 1-2-3™, | GD Вгоай®шу 

dBase™,and Multiplan™, And for file transfer, there's | Voice: (212) 777-6107, ext. 422 Fax: (212) 228-3137 

XMODEM, ASCII, Kermitor VTRANS, ourown | Telex: 6503156498 MCI Mailbox: СӨС рут ies 
1 


high-speed, error-correcting protocol. LI——————————————— — — — 
PC п а registered trademark of (BM DEC and YT are tepierod gademarks of agiu) Equipment Corp. 
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The Ultimate 


Business 


In just three years, CLUB American Technologies 
has grown into a multi-million dollar computer 
manufacturer. What's the secret to our success? The 
answer is simple, CLUB delivers solidly designed 
systems which are famous for high performance and 
superior quality. That's why so many fortune 500 
companies depend on us. Additionally, CLUB's 
on-line engineers are available to support you every 
business day with optional on-site service available. 


CLUB Model 200 Series 


The Model 200 Series are OS/2 compatible, 80286 
based systems. They are available in either 8 or 10 
MHz versions to fit your specific needs. These 
economical, yet full featured AT compatibles are 
perfect for any applications such as spreadsheets 
and word processing. 


Intel 80286 CPU -208/2085-6/ МН, 210/ 2105-B/10MHz, 211-8/ 10MHz Y 

wait state, 512K DRAM, 1.2MB Floppy Disk Drive, 80287 Math С. 

Socket, HD/FL Centroller (controller is built-on motherboard for "5' Models) 
Switchability (5° Models), 2 Serlal/ 1Parallel Ports (211), 192 

Watt Power Supply, 101 Key Enhanced Keyboard, Documentation and more. 


with Monitor and Adapter 
ios cid | Мою | BCA | 


208 or 2085 with 20MB |. 9125 | 565 | 91875 | 


| 2Oor2iSwih20MB | 575 | 
21002105 wih40MB — | — $1850 — | $520 | 


22 BYTE * NOVEMBER 1988 


Machines 


CLUB Model 212 Series 

With an effective throughput of 16 MHz, the Model 
212 Series is as fast as many 386 machines at a 
fraction of the price. Compatibility with the existing 
AT standard ensures that the Model 212 will run your 
large databases, and complicated financial software 
today, as well as OS/2 applications tomorrow. 


Configuration with Battery Ba 
Supply, 101 Key Enhanced bre i Complete Documentation, amd more 


212 Series with Mowitor and Adapter 

Model with Hard Disk | Мою | БА | VGA 
| 22м“Г4М8 | $250 | ыз | — $2850 _ 
| 212wih7OMB | $2505 | 580 | 85 — 

212D with 40MB | $2190 | $2550 | 950 | 

212D with 70МВ | $45 | 525 | $05 | 


CLUB Model 300 Series 


The Model 300 Series 80386 microprocessor's state of the art design 
brings mainframe capability to the desktop at a vastly lower cost per 
seat. Complete compatibility with OS/2 and Unix give the Model 300 
Series the ability to meet the most demanding multi-user and 
multi-tasking applications. Let CLUB give you the key to increased 
p in — "E office and engineering environments. 


Intel 80386 CPU - 8/20 (320), 8/16 (3165), IMB 32-bit DRAM (320), МВ DRAM (316), 1.2 MB Disk Drive, 
1:1 interleave HD/FL Controller (320), HD/ FL Controller (3165), 80387 Math Coprocessor Socket (320), 
Weitek Support (320), 80287 Math Socket (316), 8 expansion slots, Clock /Calendar/ Con- 
figuration w /battery backup, 192 Watt Power Supply, 101 Key Keyboard, Dcocumentation, and more. 


with Monitor and Adapter 
| Model with Hard Disk 


CLUB Model 110 


The Model 110 is an affordable entry level 
computer. It's perfect for general business 


Intel 8068 CPU 4.77 /10 MHz, 256K RAM Maximum 640K, Flop- 
py Disk Drive and Controller, B Expansion Slots, 150 Wait 
Power Supply, 101 Key Keyboard, Documentation and more 


100 Series with Monitor and Adapter 
| System&HardDisk | Mono | EGA | 
— Ке а а 
y, | with 
ESANA [nowiheMB [я | Se) | seo) 
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applications and for low cost network nodes. 


Peripherals 
For your convenience, we offer the latest 
peripherals to enhance your systems. Our 
ZPO HEISE e IO id 
the way you want them. Call and 
Gaal wr есік Sedi Here's a list of just 
some of the products we carry. 
5 ш 
Floppy Drives: 5.25” -12МВ. ж-е» „595 
525* -360K . . -$85 
3.5" - 144MB .. cio cov S120 
чавоавцев» ‚$105 
40MB 


Multifunction & Memory 

(all prices with ОК) 

384K memory card for XT . . "EN 
576K memory card for XT .......... 
2MB multifunction card for AT .. 

JMB extended memory card for AT .$110 
10MB EMS card for AT ......,:.:.. 
2MB EMS сага for AT .,..... 

Mini L/Ofor ХТ and AT ........... 
Mini 1/O w7 floppy controller for XT $85 
80286 accelerator card for XT ...,...$299 


Modems 

12007300 Baud rate internal ...,... ; $99 
2400/ 1200/300 Baud rate internal ...$175 
2400/ 1200/300 Baud rate external .. . $210 
12007300 Baud pocket Mini Modem .$139 
* All modems come with Biteom software 
Printers 

Star Micronix NX 10009 pin ........9199 
Star Micronix NB-24-10 24 pin ......$493 
Tope э, ЖОН "ҮТҮ 
FE" КӨШЕТ Tet T. е Lees aro К irn 
Products for PS/2 

RAM 4000 (EMS) card ОК..........- 
60MB Tape backup internal . 

COMB Tape backup external 


D D 


BORED НИ 
chine, ич! /% Е ane — "^ 
Logítech Mechanical mouse . . 


To Order: 

Continental USA, Hawaii, Alaska: 
Call (415) 490-2201 

In Canada Call PC Centre, 

Call (416) 470-0560 
International 

Call (415) eis 


Customer Su 
Technical Нот 


Call (415) 683-6580 


Corporate, University and 
Government P.O.'s Welcome 


зе кср ерлер ы right o аа iar. 


per pee ы red 
Меса Мочае, Lane, EH 


or registered trademarks of аан 


CLUB 


American Technologies, Inc. 


Ot W Waren Are, Fremont CA 94599 
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Save Money on 


Quality Software 


Per ic) 


$1 .9 Disk ~ Tr 


For "T $19.95 (rag. Я бува) become 
a MicroCom Systems member and receive: 
* "The Shareware Book", a 300» page 
guide to shareware for the IBM РС. in- 
cludes helpful information for the new PC 
user! $12.95 if ordered separately. 
A one subscription 6 issues) 10 
"Shareware Review", M issue featur- 
a free new-release diskette from The 
icroCom Collection. 
e member prices! 
Any disks below Юг only $1.99 each, 
($2.99 for 3.5) wmoney guarantee! 


Hundreds of disks available. 
Free catalog with any order! 
LI BUSINESS 1—Easily creato, fil in and pnt business forms. 
C BUSINESS 2--Char data on bar, pe graphs. Find rends! ж 
[2] CAD 185—2 disks) Paini, draw, design wiFingarpainL ж 


[4] COMM 15,b.cd—(4 disks) Log onto bullebn boar systems. 
| [7] DATABASE 1a,b—42 disks) The Fie Express database mgr. 
C EDUCATION 1—New PC users can painlessly lam DOS. 


Г] EDUCATION 3—Bulid dazzing typing speed wiPC-Fastype. | 


C EDUCATION 


[ GAMES 11—High res Aldo's adventure, 
2—Backgammon, 


MahJongg. 
C GAMES 1 Wordplay (ка wheal of fortune). 
[s] GAMES 13a,b,c,dje—(5 disks) Make yr own advent games! 
С] GRAPHICS 1—Make color side shows lor demos/training! 
[3] GRAPHICS 2ab,c—{3 disks) Produce great 3D graphics. ж 
C HUMOR 1—Amuse wffun tacas, uniriendly DOS & more! 
[1] INFO 18,5—12 disks) 150+ grt cooking recipes. Add ут own! 
[7] INFO 2в,05—{2 disks) Search for addresses w/Zip-Phone xrel 
[5] INFO 3,b.6,d—(4 desks) Access famous quotas from history. 


(2) MUSIC 1a,b—42 disks) Play lunas or use editoricomposer. * 
2) MUSIC 22,b—14? disks) Record or play tunes wPiano Man! 
CI ORGANIZER 1—DeskTaam (Sidekick done) & Judy calnder. 


E UTILITIES 3e,b—{2 disks) Total debuggeridiagnosbc progs. 
О UTILITIES 5—Hard дек uiis to verfy, format, park dsk dives 
LJ UTILITIES 7—More adv uiis; undelete files from hard disks. 
[2] WORD 1458—42 disks) Powertul PC-Write word processor. 
-— —— a овен 
` | WO mempership ag : ‘Sask | 
Ц... ч == | 
MicroCom Systems Cost of disks 


Mernbershi 
3673 Enochs Street Shipping n 
СА res tax. 
Total enci. 


| бы. today for 24-hour shipment! | 
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LETTERS 


Does Data Need Liberating? 

The letter from Evan Provisor (“Data 
Liberation,” August} proposed a Free- 
dom of Information Act relating to the 
data structures used in proprietary soft- 
ware. As a consultant, I can sympathize 
with his dudgeon, but as a systems devel- 
oper, I'd like to make a few tempering 
points and offer a different suggestion to 
purchasers of packages than that they re- 
quire information about a package’s data 
structures. 

Some data structures of packages are 
available—there are two volumes of Jeff 
Walden's formats books, for example. 
(File Formats, published by John Wiley 
& Sons, New York, 1986, is the first.) 
These open up Lotus 1-2-3, MultiMate, 
dBASE, Multiplan, SuperCalc, and 
Symphony, among others. Of course, 
these were released for a good commer- 
cial reason: to enable the creation of add- 
ons that leverage sales of the original 
product. 

But the distinction between data and 
program code is not as rigid as Provisor 
seems to think. Ї can imagine applica- 
tions where the data structures in effect 
embody 75 percent of the algorithmic in- 
telligence in a program. 

This is particularly likely in the areas 
Of sophisticated data storage software 
and in applications that gain speed by 
precrunching input (like satellite 
images) into an intermediate form for 
quicker end processing. When the pro- 
gram as a whole gains significantly 
through the ingenuity and originality of 
its data structures, these are respectably 
regarded as proprietary. 

Such inventiveness is unlikely to have 
been used in a medical office accounting 
package, so I can understand Provisor's 
irritation. There is a better criterion for 
package selection, however, than avail- 
ability of internal file formats. After all, 
cross-loading based on internal file for- 
mats requires a programmer, which 
should not be necessary even if consulta- 
tion is. 

I always check that a package can ex- 
port and import its data in a standard for- 
mat, such as quoted BASIC or DIF. This 


way, the data per se 1s always available, 
and importing it into a new package is a 
simple matter of shoving the ASCII data 
around, rather than programming export 
pipes right into the old package's data 
files. 
Lindsay Giilies 
New York, NY 


The Last Word on BYTE 

I've been a regular reader of BYTE for 
the past 5 years. I've watched it change 
over the last 18 months, and I'm happy to 
say that it has emerged as the viable 
source for reliable, up-to-date informa- 
tion about what's happening in the com- 
puter industry today. 

Not only does the magazine cover a 
broad base of computer types and manu- 
facturers, but the evaluations and reports 
are more accurate and technically sound, 
emanating as they do from people with a 
history of involvement, insight, knowl- 
edge, and training in computer sciences. 

BYTE is stil] the last word in under- 
standing the real truth of keyboard tech- 
nology. Keep up the good work! 

Wendell Anderson 
Hamilton, Bermuda 


Hartley vs. Fourier 
We enjoyed the enthusiastic article enti- 
tled Faster Than Fast Fourier" by Mark 
O'Neill (April). From the August Let- 
ters, it seems that the article has stimu- 
lated some lively correspondence. 

First, regarding John C. Polasek's let- 
ter, the hazard he refers to is explained in 
R. N. Bracewell's The Hartley Trans- 


continued 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of a page 
and include your name and address. We can 
print listings and tables along with a letter if 
they are short and legible. Address corre- 
spondence to Letters Editor, BYTE, One 


Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letiers. Generally, it takes 
four months from the time we receive a letter 
until we publish ir. 


ho Says FoxBASE 
is Better than dBASE? 


The Experts! 


The Best Just Got Better — Now Shipping New FoxBASE+ Version 2.10! 


Nicholas Petreley, /nfoWorld Review Board: 

“FoxBASE+ has outdone itself. Once again, FoxBASE+ earns 
an “excellent” in performance, with kudos for responding to 
user suggestions. For sheer productivity, there 15 no other 
choice." InfoWorld "Editor's Choice" for 1987 and 1988! 

P.L. Olympia, Founder & President, National Dbase Users 
Group / Government Computer News: 

“FoxBASE+ is a supercharged dBASE, with all the features 
Ashton-Tate forgot. If you're into serious dBASE development 
and have not tried FoxBASE+, you are living in the dark ages 
and wasting your company's money." 


George E. Goley IV, Coni. Editor, Data Based Advisor: 
"The product is fast, very compatible, fast, easy to use, fast, 
relatively inexpensive, and very fast. In every test, FoxBASE + 
outperformed the other products. And people who answer the 
phone at Fox know what they are talking about." 


David Irwin, Former President/CEO, Data Based Advisor: 
“From the dBASE compatibility standpoint, FoxBASE+ is flaw- 
less. From the speed standpoint, FoxBASE-- is unbelievable. 
From the “lazy factor" standpoint, FoxBASE+ is perfect." 
Glenn Hart, Contributing Editor, PC Magazine: 

“Initial tests of FoxBASE+ were simply stunning. In many 
ways, FoxBASE+ gives you the best of both worlds: all the ben- 
efits of interactive development and debugging, plus the speed 
and code protection of a compiler." 
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FoxBASE and FuxBASE + are trademarks of Fox Software, 
dBASE and dBASE 111 PLUS are trademarks of Ashton-Tate. 
Macintosh is в trademark of Apple Computers, Inc. 


Adam Green, Contributing Editor, Data Based Advisor 
dBASE Author: 

“For the PC, FoxBASE+ has consistently set the performance 
standard for dBASE compatible languages. For the Macintosh, 
FoxBASE+ /Mac will set standards for innovation and leader- 
ship in a new dBASE implementation,” 


Don Crabb, Contributing Editor, InfoWorld: 

“You can expect blazing speed on the Mac. FoxBASE+/Mac 
breezes past tests that have proven stumbling blocks for 
Macintosh databases in the past. FoxBASE+/Mac combines 
complete dBASE compatibility with a genuine Macintosh 
user interface.” 


This is what they said about Version 2.00 of FoxBASE +. 
Imagine what The Experts will say abont New Version 

2.10 with these added features: Menu-Driven Interface, Pro- 
gram Documentor, Screen Painter and Template-Based 
Application Generator ... and Version 2.10 is even faster 
than 2.00! 


Join The Experts. Get your copy of the New FoxBASE + Ver- 
sion 2.10 today! Now available at your nearest, quality soft- 
ware retailer, or directly from us by calling (419) 874-0162 
Ext. 320. 


Because, when it comes to speed, compatibility and value, 
nothing runs like the New FOX — Version 2.10! 


Fox Software  — 


Nothing Runs Like a Fox. 

Fox Software (419) 874-0162 Ext. 320. 
[18 W South Boundary FAX: (419) 374-8078 
Perrysburg, OH 43551 TELEX: 6503040827 FOX 


The original AnthroCart. Mobile. 
Ma strong. 5o many ways to solve 
, your space and equipment problems. 
Choose different sizes. Move 


| form (Oxford University Press, New 
| shelves around. Add space saving York, 1986) in a way that would satisfy 
, Options. him. The answer is that the kernel 


| AnthroCart. Welldesigned cos(2x/T) + sin(2xUT) Eten all 
| the original information, just as the com- 
, Technology Furniture. plex Fourier kernel does, because the 

Look for our name. first term works on the even part of the 


data and the second part works on the 
odd part. That's why the plain sine func- 
tion would not serve just as well. 

B. D. Ripley's letter cites a letter by 
Gary Bold in which the fast Hartley 
transform (FHT) is compared with “50- 
phisticated FFT algorithms," also re- 
ferred to as "existing FFT methods," 
which are found to give “the same speed- 
up factor." In other words, Bold accepts 
the factor-of-2 speedup relative to the 
complex FFT, and he certainly does not 
support Ripley's notion that Bold's FFT 
is "considerably faster." In fact, Bold is 
comparing two things that, he says, have 
the same speedup factor. 

What is being compared? Ripley gives 
a list of times, but he doesn't say what al- 
gorithm he used or who wrote them. He 

| may have written the Hartley version for 
the numerous computers he mentions 

| himself, which requires particular cau- 
tion when one has an ax to grind. 

However, Bold does say what he did. 
We recognize the "sophisticated FFT al- 
gorithm” as the well-known unilateral 
Fourier transforms. They are indeed ex- 
actly as fast as the Hartley, but they can- 
A not retransform their own output. Їп 

[T other words, they should not be called 
^ 


7 


А. | Fourier transforms at all, because the 
авази ва мех К ' Fourier transform is a reciprocal trans- 
| | А form. The trouble is easily understood. 
| A unilateral Fourier transform of Type I, 
or a right-handed Fourier, takes real in- 
| put and gives out the correct complex re- 
sult. After you operate on that complex 
Fourier transform, for example, by ap- 
| plying a little low-pass filtering, and 
| wish to return to the original function 
domain, you cannot use that program 
anymore. It takes only real inputs. You 
“| must supplement it with a left-handed 
| unilateral transform algorithm. You 
| wind up with a combination of two uni- 
lateral Fouriers plus a management pro- 
| gram constituting a software package. 
The totality is equaled by just one Hart- 
ley program. Whenever you call the 
Hartley, you go straight to the other do- 
main, regardless of whether you are in 
| the time or in the frequency domain at 
| the moment. 
VU The sophisticated Fourier packages, 
3221 N.W. Yeon St. | of which there are several versions, re- 
Portland, OR 97210 gain the factor of 2 gained by the Hart- 
-. 503-241-7113 ley—but at the expense of a factor of 2 in 
МӘ Telex: 940103 continued 
AnttvcCuri and me 
registered trademarks ol 


for the Holidays* 


SYSTEM 


(52995 VALUE) 


with the purchase of Quality 
Hardware / Software Products. 


See VNS America Corp. advertisements* * 


in this issue or call 


1-800-252-4212 


VNS America Corp. 


Suite 270, 910 Boston Post Road 

Marlboro, Massachusetts 01752 USA 
chusetts 508-460-0016 

FAX: 508-481-2218 


“Offer good until December 31, 1988 
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Step 286/125 245 MIPS 
Step 284/16. 5 5 5 0. 327 MIPS 
Eius wb uar, 3.93 MIPS | 
Step 286/20 4.24 MIPS E | 


Мер Зо АМ SOAS ee аға 


Step 386/25 = 6.13 MIPS E aA 
Source: Power Meter MIPS Version 1.3. The Database Group, Inc. “Pl beright over" 


The most incredible 


4 used to be afraid of collection of people 
monsters. Now | can't get find their way to my 
along without them." door. Students. 


Aeros engineers. 
Іше! Johnson, President белін” 


Coordinated Digital Systems 

Dayton, Ohio They come because 
they hear we do more 
than sell computers 
out of a box. We try 
to make everything 
very personal. 


We know our 
products backwards 
and forwards 
because we use them 
ourselves. We write 
custom software. 


Were writing a lot 
of business. 


We work almost 
exclusively with one 
computer company. 
Everex. 


Because every one of 
their six computersis 
at the head of its class, 


And because they 
take care of me the 
way I like to take 
care of my customers. 


Find out more 
about Everex 

Step computers. 
Call 1-800-356-4283. 
Everex Computer 
Systems Division, 
48431 Milmont 
Drive, Fremont, 
СА 94538. 
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quantity of code and memory storage and 
a small management penalty. 

R. N. Bracewell 

John Villasenor 

Бері. of Electrical Engineering 

Stanford University 

Stanford, CA 


“Executivitis” Blues 

How long has VGA been out now? A year 
at least, wouldn't you say? Yet, as nearly 
as I can determine, there is not a single 


С talk. 


A 


From С: 

Ш tasa of application delivery - 
portability 

Ш Performance - speed and efficiency of C 

@ Familiarity of C — use all your existing 
C code 


Ш C 'alk's Browser — a powerful 
Smalltalk-like browser for building 
software objects 


^ el = вы ча Phe c ча Г 


dd а new dimension to your C compiler. 


Boost Your Productivity! C talk's practical approach to object-oriented program- 
ming in C allows you to realize substantial productivity gains using these tools; 
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programming language available to IBM 
clone users that supports even the lowest- 
resolution of the true VGA modes— not to 
mention the 1024-pixel by 768-pixel 
high-resolution mode for which Orchid, 
Genoa, and a number of other manufac- 
turers now provide off-the-shelf adapter 
hardware (albeit for 16 colors, not 256) 
and for which at least a half-dozen outfits 
offer suitable color monitors. 

Let's carry this one step further: As 
nearly as I can determine, not one of the 


The Practical Union 
of C and Smalltalk 


From Smalltalk: 

Ш Data abstraction - data 
hiding/ encapsulalion 

Ш Full object inheritance 


Ш Polymorphism - message sending 
with dynamic binding 


Ш An automatic Make utility - tor 
buliding applications 

Ш А Praprocessor - lor converting 
objecis into C source cade. 

Ш A set of Foundation Classes ~ 10 use 

as basic building blocks. 


$1499: 


major U.S. commercial software houses 
has yet so much as faced the perilous ex- 
ecutive decision to attack the crushing 
technical problem of providing to the 
user a valid option of maximum-resolu- 
tion, maximum-color video output from 
their products, to keep pace with avail- 
able hardware capabilities. (I leave aside 
a few special-purpose programs, such as 
CAD and spreadsheets. And I remark 
that though Microsoft has an older ver- 
sion of Windows that supports 1024- 
pixel by 768-pixel resolution, its latest 
80386 version apparently does not.) 

Do their programs have to stop selling 
entirely before the executive brains in 
question bestir themselves to begin con- 
sidering the matter? I hope I have this all 
wrong. 

Am I doing an entire "industry" an in- 


justice? Or are we seeing here in micro- 


cosm the same "executivitis" that sank 
Detroit? 

Thomas E. Phipps Jr. 

Urbana, IL 


IBM and Licensing 

Bruce F. Webster (“Macintosh Redux,” 
August) refers to "[IBM's] subtle hints 
about landing with both feet on anyone 
cloning PS/2s without a license." But 
that is precisely the point. IBM is pre- 
pared to sel] licenses, and at reasonable 
prices, too. It should be possible to pay 
the license fee and still undersell IBM on 
all but the largest orders. IBM is not 
using its patents, which in any case are 
much less dubious than visual copyright, 
to secure a legal monopoly on a large sec- 
tor of the business of putting chips in 
boards and the boards in boxes and mar- 
keting the boxes. There is a difference 
between collecting royalties and using 
intellectual property rights to restrain 


trade, as a number of the young Turks of 
the personal computer industry have 
done. 

Note that this applies to separately sold 


Order today! 


С. talk has been proven successful in Call or write: software, as well. A large part of the ex- 
delivering several large-scale systems in CNS, Inc. pense of a typical program is for market- 
demanding realtime environments. М 5 Software Producis Dept. ing. Cloning generally means that the 
concise, easy to learn and use. It is 7090 Shady бак Rd. : 


original vendor has to face facts about its 
marketing operation. 


programming In C (not a naw language). 
while adhering to the Smalltalk paradigm. 
C. talk is the practical, and affordable, 
union, 

Ск із designed to operate with MSDOS on ІВМ or 


compatible computers. AL least 512K of memory. a hard 
дек and mouse are recommended 


Eden Prairie, MN 55344 
Tei: (612) 944-0170 
Fax: (612) 944-0923 


Add for shipping $5 US, $25 Int'l. 
(30-day money-back guarantee) 


Andrew D. Todd 
Spring field, OR 


YAPL: Yech! 
I had gone through the article entitled “А 
Better C?" by Bjarne Stroustrup (Au- 


ABE am? TON ү | fy gust) and was reading “НурегСаға: How 
ғғағ ...providing and advancing Does It Work?" by Laurence H. Loeb 
=й кы object-oriented methodology. (August Macintosh Special Edition) 


when a feeling of impending doom set- 
Чед upon me—sensory overload from 
continued 


C. Јуки a trademark of CHS CNS № a registered trademark of CNS, Inc. 
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The Block 


inventor and entrepreneur 
Dick Erett explains how 
"The Activator” provides 
| sane protection for your in- 
| tellectual property. 


ý СИ n any industry, just as in nature, the 
I process of natural selection raises one 
solution above another, Natural selection is 
the mosi elegant of engineers. 


In the area of software protection The 
Block has been selected by the market- 
place as the solution that works. Over 
500,000 packages are protected by our 
device. 


For the past 4 years our philosophy has 
been; 'You have the right and obligation to 
protect your intellectual property.’ 


А New Ethic For Software 
Protection 


In allowing end-users unlimited copies 
of a soflware package and uninhibited hard 
disk and LAN operation, The Block has 
created a new ethic for software prolec- 
tion. 


By removing protection from the 
magnetic media we remove the constraints 
that have plagued legitimate users. 


They simply attach our key to the 
parallel port and forget it. И is totally 
transparent, but the software will not run 
without it. 


A New Technology For 
Software Protection 


Our newest model, The Activator, builds 
on our current patented design, and 
establishes an unprecedented class of 
software protection. 


We have migrated and enhanced the 
circuitry of The Block to an ASIC (Applt- 
cation-Specific Integrated Circuit) 
imbedded in The Activator. 


This greatly improves speed and 
performance, while reducing overall size. 
Data protection can also be provided. 


Programmable Option 


The Activator allows the software 
developer the option to program serial 
numbers, versions, or olher pertinent dala 
known only to the developer, into the 
circuit, and access 11 from the program. 


Once you program your part of the 
chip, even we have no way lo access 
your information. 


The ASIC makes emulation of the device 


Software Developers 


Netural selection provides unique 


passive protection for the porcupine. 


-- Natural Selection 
For Software Protection 


virlually impossible. lt also presents 
an astronomical number of access 
combinations. 


Full 100% Disclosure 


Since The Activator is protected by our 
patent we fully disclose how it works. 
Once you understand it, endless methods 
of protection become evident. 


Just as no lwo 
snowflakes are the 
same, no Two im- 
plementations of 
The Activalor are 
identical. And like 
the snowflake the 
simplicity of The 
Activator is its 
greatest beauty. 


We never cramp your programming style 
or ingenuity. Make il as simple or compli- 
cated as you desire. 


Let us help safeguard what's rightfully 
yours. Please call today for additional 
information or a demo unit. ѓе only 
natural to protect your software.” 

1-800-333-0407 
In Connecticut 203-329-8370 
Fax 203-329-7428 


к= 


oftware 


CCUritY inc. 


870 High Ridge Road 
Stamford, CT 06905 


P, 


Unlimited Copies * Programmable * Small Size * Fast * Patented * Data Protection 


The Block and ‘The Acnvaror are irademarks of Software Secunty 
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YAPL (yet another programming 
language). 

In the 30 years after the Mark I com- 
puter switched on in 1945, I estimate that 
some three dozen programming lan- 
guages kept computers humming. When 
dBASE II introduced the microcomputer 
user to a programming language, it also 
created an entire industry to teach the 
hapless user the art of programming in 
dBASE II. Unfortunately, the power of 
this technique wasn't lost on other pro- 


LETTERS 


gram developers. So, in the past 3 years 
especially, nearly every major applica- 
Поп has а programming language. Oh, 
you don't have to call it a programming 
language, you can call it a script, a stack, 
or a complex macro. АП different. Even 
having applications developed by one 
company doesn't lead to uniformity. 
Look at Borland's Sprint, Paragon, Re- 
flex, and Quattro. All have languages; 
all are different. 

At one time, you could get familiar 


Power. Speed. Performance. 
We listened to vou and added 
hundreds of features to PC-Write, 


Larger Files — Break the GOK file 
limit! se all available DOS memory 
to edit large documents. Rapidly 
search and switch between related 
files. Lock files on a network. 


More Formats — Edit multiple 
columns on-screen.Or mark text as 
2 box, then posibion and format it. 
Create tables and scripts faster. 

Easier To Use — Stay on urack with 
on-screen "reminder" lines, Select 
page layout and fonts with new 
menus. Fix typing mistakes with our 
impraved spelling checker. 


New catalog adds value. 
We offer popular products that 
work well with PC- Write. 


| M 


| 
| | 
| | 


РС "Write 30 Working ona whole new scale. 
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New Capabilities — Choose 

MES products such as InSel™ graphics, 

WordFinder thesaurus, or popular 
Ш soft font, grammar checker, foreign 

ERE language, and scientific packages. 

EE Special Discounts — Registered 
ИШ РС- Write users get phone support and 

| reduced prices for all products. 


Still only $89. 

The $89 registration fee gives you 
software, user's guide with tutorial, 
phone support, таю free updates, and 
our newsletter. PC-Write 3.0 is still 
shareware, so you can give copies 10 
others to try, free! 

Order PC-Write 3.0 today. 

Гай 1-800-888-8098 BYTY 
80-day money-back guarantee 

PC- Write із not shareware bottide tha U S. and 
Салаба. PC-Write™ Quicksoft. WordFindac™ 
Micretytieg: laSa > |е! бүгітан Шис. 


ine.. 219 First Ave М 8224-BYTY, Seattle, WA 
98109 208-782-0462 


Quicksoft 
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with a language or two and do wonderful 
things. Now simply picking up the nor- 
mal complement of applications will 


make you a victim of YAPL. 
Walter J. Rottenkolber 
Visalia, CA 
Seek and Ye Shall Find 


I am trying to find a supplier or the au- 
thor of a program called FABS/86M 
(Fast Access B-tree Structure). It is an 
assembly language program to enable 
high-level languages, BASIC (interpreter 
and compiler), Pascal, FORTRAN, and 
COBOL to retrieve data using B-trees. 

The only information I have is from 
the copyright notice, which reads as 
follows: 


FABSS6M Version 1.06 12-13-82 (13 
Dec 82) Computer Control Systems Inc. 


This program has many advantages, 
such as duplicate keys, multiple keys, 
ASCII or integer keys, fast access, and 
ease of use. Its main disadvantage is that 
it does not support path names or more 
than six open files at a time. 

I'd appreciate any information you can 
provide. 

Ian Sidebottom 
South Humberside, UK 


According to Data Sources, you can 
contact Computer Control Systems, Inc. 
at Route 3, P.O. Box 168, Lake City, FL 
32055, (904) 752-0912. 


Ackerman Exercise 
I noted with interest the letters regarding 
recursion (August). 

Your readers may be interested in the 
" Ackerman function," to which I was in- 
troduced in 1970 by Dr. R. S. North- 
cote, director of the ICL Software Devel- 
opment Centre in Adelaide, South 
Australia. 

I regularly challenge my students to 
deliver to me the value of Acker- 
man(5,5). 


zifmsQ 
thenn+i1 
else 
ifn=0 
then Ack(m - 1,1) 
else 
Ack(m- 1,Ack(m,n- 1)) 
endif 
endif 


Ack(m,n) 


Test this by finding that 1 is Ack(0,0); 3 
is Ack(1,1); and 9 is Ack(2,3). 

Christopher Greaves 

Islington, Ontario, Canada Ш 
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People who work with 386 personal computers 
used to be called rocket scientists. Now they're 
also called accountants, engi- 
neers, managers and CEO's. 
Thanks to the new COMPAQ 
DESKPRO 386/20e. 

It delivers 386 power to 
people whose demanding needs 


iness, 00. % 


Introducing the COMPAQ DESKPRO 386/20e. 20-MHz 386 performance 
designed to fit the increasingly sophisticated needs of 286 users. 


multitasking operating systems such as Microsoft") 
Windows/386, MS* OS/2, XENIX" and UNIX. 

You'll find that a long list of 
high-performance features is built 
in. One megabyte of memory. 
Sharp, high-speed УСА graphics. 
Support for 5!/4" and 3/2” diskette 
drives. Апа standard interfaces 


have outgrown the capabilities of to connect a printer, mouse and 
a, their 286 PC's. Better communications devices. 

IHE. уе, it packs all таста Of course you have growth 

unn Ren this power’ | potential. Five expansion slots are 

И into a design that fits neatly on available: four for a network card, mainframe 

P uus, your credenza. communications board, modem or other devices, 

business with a Start with speed. Every- and one high-speed 32-bit slot that allows you to 


THHISDROUPSS' thing in the new COMPAQ 
DESKPRO 386/20e is optimized to go faster. 

Its 20-MHz Intel 386™ microprocessor with 
cache memory is surrounded by the exclusive 
COMPAQ Flexible Advanced Systems (Flex) Ar- 
chitecture. This high-speed combination runs the 
world's largest library of software 
25% faster than non-cache 20- 
MHz 386-based PC's. And 
50% faster than non-cache 
16-MHz 386-based PC's. 

Its optimized 32-bit de- 


expand memory up to 16 megabytes. 
You have options, too. There's room to add 


two high-speed fixed disk drives, with 110 or 40 

megabytes of storage. You can | 

choose а 135- or 40-megabyte 

tape backup. Or match * iwi 
Standaré 

interfaces аға on board. 


the number-crunching 

power of a dedi- 

cated engineering 

workstation by adding a powerful Intel” 

387™ or Weitek 3167 coprocessor. | 
With its integrated design and per- 


sign also enables you to take full Choose 514" and 314” diskette drives. formance, the COMPAQ DESKPRO 386/20e 


advantage of powerful 386 software and 


It simply works better. 


represents the Чир diii: venice 
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Whether you use a personal computer for launch- 
ing rockets or corporate acquisitions, Compaq de- 
— livers the highest-performing solution. 
; -~ For those who want everything, now, Ше 
— COMPAQ DESKPRO 386/25 is the most powerful 
° -РС available. For growing performance require- 
.. ments, the new COMPAQ DESKPRO 386/20е is a 
"move into the power structure. And for users con- 
-sidering 286 PC's, the COMPAQ DESKPRO 386 
is an affordable route to the fast track. Б 


y is e tmdemark of Cong Соцра Corporis мит Intel 386 and Intel 387 are trademarks of Inte! Corporation. Microsoft”, RR i 
| = sre products of Microaoit 
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These PC'sare simply the highest-performing 
in the world. That's one reason PC experts rate 
СОМРАО highest overall. And why for the past 
four years COMPAQ has been added by more 
FORTUNE 1000 corporations than any other brand. 

To make this performance part of your busi- 
ness, call 1-800-231-0900, Operator 70. In Canada, 
1-800-263-5868, Operator 70. We'll give you the lo- | 
cation of your nearest Authorized COMPAQ Cone 
puter Dealer and a free brochure. 


Corporation, Prouni кышыса суноо күсіп my be 
met thn COMI DESIR a pps Os Art Sa. Ой Cn gu Cem Ko 
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Jerry Pournelle answers questions about his column 
and related computer topics 


An *MIS Type" Speaks 
Dear Jerry, 

Alas, I and my profession have been 
defamed in that most hallowed of docu- 
ments, BYTE, and by—of all folks—Jer- 
ry Pournelle! 

In your June column, you twice took 
misguided swipes at "MIS types" as if 
we were some variant of power-hungry 
czars. By using the collective phrase, 
you have lumped the evil and the saintly 
together into one unrecognizable mass. 1 
know that I don't fit this unwholesome 
description. 

А number of factors are retarding the 
use of personal computers in the office 
environment. Few, if any, result from 
self-centered management. By far the 
biggest problems arise from the current 
state of technology (or lack thereof) and 
the user community itself. 

Take the user (please). My experience 
leads me to classify users into three dis- 
tinct categories; the CRT-Shy, or folks 
who simply won't go near a computer; 
the Grumblers, those who will eventual- 
ly learn and use a computer only after 
receiving threats of physical violence; 
and the Office of One. 

The last category includes users like 
you— people who have seen the potential 
of small systerns and take the time to in- 
vestigate their power. Such users are in 
effect becoming one-person offices, pro- 
ducing their own numerical analysis, 
graphics, and prose. Only the most ma- 
lignant of managerial attitudes could 
keep these people from using small 
systems. 

The other problem is technology and 
the historical path information has taken. 
When a megabyte of memory carried the 
same price às a new automobile, central- 
ized systems made the greatest sense. So, 
for decades, information was entered 
into, processed by, and dumped from 
large centralized computers. And there 
lies the rub. АП that current, relevant, 
and sometimes critical information is 
still there, in the centralized computer— 
not the micros! 

The technology for making all that 
centralized data available to all those de- 


centralized computers is just now devel- 
oping. Local-area networks (LANs) of- 
fer a path, as do trusty serial 
connections, but developing a solution 
that pleases everyone is still a dream. 
Limits on data throughput, not to men- 
tion the software problems inherent in 
meshing microcomputer programs with 
a central DBMS, are nontrivial. 

There lies my point. “MIS types” are 
still confronted with the same problem as 
always, just in a different form: How do 
we get all pertinent data to all users 
across existing platforms, without invest- 
ing every dollar of corporate profit? The 
answer is, we don't. We have to wait on 
third-party developers and primary ven- 
dors to create the tools we need before we 
can give them to the user. 

There is hope. The IBM PC standard 
went far in taking the risk out of such de- 
velopment. DEC and Apple have formed 
an alliance that 1s causing quite a ruckus. 
ANSI and OSI are clearing the way for 
cohesive LANs. And MIS directors are 
watching all of the above, carefully. 

Guy Smith 
Titusville, FL 


P.S. BYTE is a tough market for a free- 
lance writer like myself to break into. Do 
you have any advice? 


I can hardly disagree with that! My 
quarrel, probably overstated, is with peo- 
ple who want centralization for its own 
sake and who keep insisting that only 
centralization can get the job done. 

Your classifications aren't bad, al- 
though I don't think they are either mutu- 
ally exclusive or collectively exhaustive. 

P.S. I fear that BYTE, like any other 
magazine, requires that you have some- 
thing interesting to say, that it's well said, 

continued 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about compulers present and future. 
He can be reached c/o BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458, 
or on BIX as "jerryp." 


Circle 46 on Reader Service Card 


Four ways to build 
better C programs... 


POWER 


хе 
SCREEN 
$129 


Screen LO manager. 
Features: | screen painter > virtual sereens 
data validation | context sensitive help 
unlimited sereens — definable keys 
& much more! 


C TOOLS 


PLUS 
$129 


Full featured function library. 
For Microsoft C 5.0 and QuickC. 
Features: © TSRsupport = direct viden access 
VGA and EGA support — windows and 
menus + DOS memory allocation = interrupt 
service mutines © & much more! 


C ASYNCH 


MANAGER 
$175 


Asynchronous communication manager, 
Features: = speeds to 19.2K baud 
XON/XOFF protocol | hardware 
handshaking © XModem file transfer > LO 
buffers upto 64K & much more! 


TURBO C 


TOOLS 
$129 


Full featured function library. 
For Borland’s Turbo C. 
Features: = TSR support = direct video 
access + VGA and EGA support © windows 
and menus - DOS memory allocation 
interrupt service routines = & much more! 


We're Blaise Computing, manufacturers of high quality 
function libraries designed t reduce Ше (ime and technical 
expertise required for serius applications development. 

All of our packages include a comprehensive user refer: 
ейге manual with extensive examples, and sample programs, 

Satisfaction guaranteed or return within Hi dass für a 
full refund. 

We have а full line of products for C and Paseal, Рига 
[ree brochver nr (гипер cal] 


8(0)-333-8087: 


BLAISE COMPUTING INC. 


2540 Ninth Sirect, Suite Ie Berkeley, СА 94710. (315) 5230-5441 
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CHAOS MANOR MAIL 


and that you have the luck to get it in front 
of the editor when he is looking for it. 

As to how I got into BYTE, I did just the 
above, but long ago, when they needed 
more from outsiders. 

I wish you well, but I don't hold out a 
lot of encouragement. —Jerry 


Editor's note: Jerry's right, in that we re- 
ceive a daunting number of freelance 
submissions each month. But you'll never 
know until you try: If you'd like to write 
for BYTE, drop a note to Editor, One 
Phoenix Mill Lane, Peterborough, NH 
03458. Tell me what you propose to 
write, why it's right for BYTE, and why 
you're the best author for the topic. т- 
clude a writing sample, if you have one. 
And if you include a stamped, self- 
addressed envelope, ГИ ship you a copy 
of our Writer's Guidelines. —F.S.L. 


Transtating CBASIC Source Files 
Dear Jerry, 

Like you, I started to use CBASIC 
many years ago, when it was the best 
thing around by far for writing useful 
and flexible programs in BASIC, and 
when it had yet to be abandoned by Digi- 
tal Research. I, too, have a number of 
useful programs that were written in this 
language and that are now orphans. 

What we both need is a way to trans- 
late the CBASIC source files into source 
for QuickBASIC, so that they can be re- 
compiled and maintained using this lan- 
guage. This shouldn't be too hard to do 
in BASIC, or even in the VEDIT macro 
programming language, but it would cer- 
tainly take time to do and to debug. 

Do you know whether anybody has 
done this already, and where I might find 
such a translation utility? 

Peter R. Maggs 
Cambridge, MA 


I just dug out the sources of all my ac- 
counting programs—all in CBASIC. 
While I had no trouble getting them to 
compile and link on the Cheetah 386— 
where they run awfully fast—! did miss a 
lot of the features of QuickBASIC 4.0. 

Minnow Bear used to do a lot of add-on 
functions for CBASIC, but now that Digi- 
tal Research has thoroughly abandoned 
the language, I don't hear from them any 
more. Pity: They did good work. 

One thing CBASIC had that I wish 
they d add to QB4 is the toggle that finds 
all undeclared variables. The XREF fea- 
ture of CBASIC was nice, too. All in ail, 
CBASIC had the potential to be a better 
language than either TURBO or ОВ4. 
What a pity it was abandoned! 

Alas, I don't know of a good program 
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that would translate CBASIC into QB4. П 
wouldn't be that hard to write, of course. 
Maybe one of the readers knows of one. 
—Jerry 


Word Processor Roundup 
Dear Jerry, 

I have come to many of the same con- 
clusions as you about word processors. 

I gave up MultiMate long ago because 
it devoured chunks of text on certain 
kinds of document scrolling. That has 
probably been corrected, but I don't like 
it well enough to find out. 

Of the command-driven programs, 
PC-Write i$ far and away my favorite. 
Although it is a "text-in-memory" sys- 
tem, it has a neat command for chopping 
up longer texts so they can be processed. 
I like to have an unlimited length option 
if it does not reduce speed. ГИ probably 
be tempted back to PC-Write this spring 
if its promised new unlimited text-length 
version manages to maintain speed of op- 
eration. However, PC-Write is counter- 
intuitive, and a little absence from it re- 
quires a good deal of refresher time. 

Textra is a simple, quick, transparent, 
and intuitive menu text-in-memory sys- 
tem. For me, this makes it too awk ward 
for long documents. Moreover, it lacks 
the more complex operations. However, 
it’s neat for correspondence. 

WordPerfect, to which I constantly re- 
turn, is, as you say, simply too cumber- 
some. It takes seven operations to cut and 
paste a fragment of text that Textra does 
in three. The segmented manual is frus- 
trating. WordPerfect was salvaged for 
me by Karen Acerson's WordPerfect: 
The Complete Reference. But I cannot re- 
member to always do the requisite exit- 
ing in every file manipulation. You have 
to do that to keep it from autocloning text 
copies within a file. I find this annoying. 
I also don't like the bugs. 

Somewhat worse is the tedium of sav- 
ing a text to ASCII. Some of Word- 
Perfect's ASCII texts seem to lose col- 
umns if the column size of the target 
system is shorter. On many other word 
processors, this is quick, effortless, and 
readily transitive. 

I haven't tried Microsoft Word yet be- 
cause of its reputation for being slow. I 
understand this has been corrected, and, 
if so, I suppose I shall have to try it. ] 
hear that it refuses to read from any other 
word processor, not even in ASCII. I'll 
look forward to your next report on it. 

But this highlights another problem. 1 
am now semifluent in five word proces- 
sors. Even though one can quickly start 
using the basic functions of any new 
word processor, real satisfaction involves 


a learning period of several hours. This, 
along with its reputation for slowness, 
has kept me from trying Nota Bene. 

On top of this, the hypertext knowl- 
edge processors are beginning to appear. 
I'll probably have to try out three or four 
of them before settling down with one, 
and I am very grudging about the learn- 
ing time they will steal away from me. 
Here's my proposal: 

We are at a sufficiently sophisticated 
Juncture to enter the QWERTY stage of 
word processing. QWERTY is not per- 
fect, but the mere fact that it exists is a 
great boon. The product developers can- 
not produce standardized codes for the 
main command-, menu-, and icon-driven 
approaches to word, text, and knowledge 
processing. 

I suspect you could pull it off. It is an 
ideal project. Start a "TextCode" work- 
shop on BIX or on the USC Virtual Acad- 
emy. Membership should include leading 
writers and developers. 

The first task would be to work up a 
comparative survey of all the essential 
functions, manipulations, formats, 
fonts, and utilities of 10 leading word 
processors. Then an analytical compara- 
tive display could be made. This would 
produce a set of the codes for their com- 
mands, menus, and icons. Start with the 
command codes; they're the most basic. 
There will be some duplication. It 
shouldn't be hard to agree upon a stan- 
dard set. Menuing systems can be consid- 
ered as macros for commands. These 
also could be reduced to a single set in 
the same way. Icon systems can be con- 
sidered as pictograms and symbols of 
macros. They could also be compared 
and reduced to a single set. 

Then have all the developers, plus a 
few others, try it out for 6 months before 
certifying the final version. 

It's not likely that developers will 
troop to such standards automatically. 
However, a transparent shell could be 
produced without much trouble. It would 
be a general-purpose TextCode utility, 
customizable for any word processor. 
The developers would soon write to its 
codes and develop programs using its 
features. 

Harvey Wheeler 
Carpinteria, CA 


Sounds like a great idea; it's possible 
that we could do it on BIX. I completely 
agree: Karen Acerson's WordPerfect 
book is the best way to learn that one. 
WordPerfect is an editor that's more than 
good enough, and those who really get 
used to it don't want anything else. 
—Jerry m 


Choosing the Right ~ 
Database Developme 
System Just Got Easier. 


db VISTA IIl Delivers High Performance 


C Programmers 


With No Hidden Costs. 


For database applications devel- 
opment, you want a system with 
performance, portability, and full 
functionality at a competitive 
price. But there's more to it than 
that. The long term costs assoc- 
iated with extended development 
schedules, frequent maintenance, 
excessive royalties, or the inability 
to handle complex data relation- 
ships are often overlooked. These 
hidden costs can be quite a shock 
after you have made a commit- 
ment and are midway through 
application development, or 
worse yet, in production. 


With db VISTA III from Raima, 
there are no surprises. It provides 
powerful database capability with 
tremendous overall cost savings. 
The heart of the system is 

db VISTA, a high performance 
DBMS that uses B-tree indexing 
and the network database model 
file structure to minimize over- 
head and provide fast data access. 
Our SOL-based db QUERY 
provides a relational view of the 
network structure, without sacri- 
ficing performance. And 

db REVISE lets you easily 
redesign your database. The 
entire db VISTA III system is 
fault tolerant and complete source 
code is available. 


db. VBIA Ill delivers 
continuous high performance 


Relational + 
DBMS 


Access Lem 


Голле Sane 


db. VISTA 111 provides 


consistent development schedules 


Relational + 
08М$ 


Duervelopmeni [Пт 


db, VISTA: High Performance DBMS 
Multi-user 

Fast data access: B-tree indexing, network 
database model, virtual memory disk caching 
Multiple Database Access 

Referential integrity 

Antomahe recovery 

Record and file kweking 

Database consistency check 

Eas y-Io-uw interactive access programs 

Data Definition Language patterned after € 
db QUERY: SQL-based Query 

Relational interface lo db. VISTA databases 
Yields extraordinary períormance 

Build ad hos queres & reports 

db REVISE: Database Restruclure Program 
Redesign your database 

Converts existing data to revised design 
Upgrade remote end user locations easily 

Add WKS Library for Lotus 1-2-3 

Fast C interface to Lotus, dBASE and others 
Operaling Syslems: YMS, ULTRIX, UNIX 
System V, BSD 4.2, SunOS, QNX, XENIX, OS/2, 
MSDOS, Macintosh, MS Windows 

C Compilers: МАХ, UNIX, XENIX, SunOS, 
Microsoft, Lattice, Turbo C, Lightspeed, МГУ 
LANs: NPS, 3Com, NetWare, LifeNet, Banyan, 
and any other MS-DOS NetBlOS5-compatible 
LAN. Apple5hare and netwark-independent 
versions Арыз. 


Thousands of C progra 
over 50 countries worldwA 
chosen Raima's db VISTA 
Here are the reasons why: 


Fast data access 
Minimal data redundancy 
C source code available 
Automatic recovery 
Multi-user support 
Portable to VMS, UNIX, 
OS/2, MS-DOS and 
Macintosh 

SQL-based relational query 
No royalties 

Professional services 
Superior support 


Maybe it’s time that you checked 
out db VISTA Ш. Consider ail the 
costs. It could be the easiest choice 
you ever made. 


CALL: 


1-800-db-RAIMA 
(that's 1-800-327-2462) 


Ask about the many other products 
and services Raima Corporation 
offers, including consulting, appli- 
cation development, and training. 


See us at 


C)COMPEN/Fall 788 
Booth 9607 Sahara Hotel 
Nov, 14-18, 1988 Las Vegas, Nevada 


RAIMA’ 


CORPORATION 


oo 


= 
Raima Corporation 3245 Hoth Place S.E, Bellevue, WA 98017 USA (20618281636 Telex: 6503018237 MCI UW FAX: (2061828-3131. In Texas call: (2142231-3131 37 
Intemational. U.K.: (0992)500919 Germany. 07127/5244 Switzerland. (011725 04 10. France: (1447727777 Benelux: (021596 814. Sweden. (013) 24780 5 


Finland: (9042 051 


1988 Raima Corporation 
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DRAFIX CAD ULTRA FINALLY FILLS AN 
IMPORTANT GAP IN LOW-COST CAD. 


Drafix introduces CAD for the real world. The first. inexpensive CAD 
software package that can lum your drawings inlo usable 
database and spreadsheet information. 

New Drafix CAD Ultra with CADapulU" 


CADAPULT YOUR DRAWING INTO 
LOTUS 1-2-3 OR DBASE. 


Any CAD package lets you create drawings. 

Dralix CAD Ultra's CADapull utility tets you turn 
them into lacis and figures. 

First, you can give every element in your drawing 
specific attributes—a name, a part number, a price for 
example. Then, you can transfer that data into other formats. 


"рю! 


With little more than a push of a button, you can Nputate Drafix CAD Ultra dramno data using 
convert the data into a spreadsheet, move il into a database Lotus 1-2-3, dBase il! and other powerlul spreadsheet 
and database app cations 


or insert il into your drawing. 
Suddenly your concept becomes a bill of materials, a component pricing list, an order form, a job estimate 
Drafix CAD Ultra even lets you transfer files from WORD, WordPerfect and other popular word processing 
programs or lets you move your HPGL files to Ventura, Aldus and a variely of other desk-top publishing program 
Whether you re designing a deck or a Skyscraper, a gear or the Space Shuttle, new | 
Dralix CAD Ultra ре you all the 10015 you need. 
And it’s still the best value in inexpensive CAD packages. 


DRAFIX. THE EASIEST CAD PACKAGE YOU'LL EVER USE. 


"Easy 10 learn and use." That's how PC Magazine described Drafix and our 
incredibly simple user interface. It is stili one of the unique features you'll find in new 
Dralix CAD Ultra. 

We ve eliminated the need for memorization by leaving our menus on the screen 
all of the time. 

In minutes you'll create sketches and drawings naturally and eflortlessly — 
drawings that would require weeks of training on other CAD systems. 


ОВАНХ CAD ULTRA. YOU'LL GROW INTO IT, NOT OUT OF IT. eng Drame 


Menu 
Unlike other low cost CAD programs we've taken no shortcuts. makes m du 
Огайх offers amazing power and sophistication for its price. All of the drawing, designing —— ы: 
and editing lunctions demanded by architects, engineers, draflers, contraclors and other serious CAD users are included. 
e Create your own symbol libraries wilh attributes or use our pre-attríbuled. predrawn symbols supplied with 
lhe package. 
e Draw lines, arcs, polygons, splines and bezier curves or freehand sketch. 
e Access our full complement of item and grid snaps for superior accuracy 
e Use our powerful and flexible automatic dimensioning system and crosshatching and 
solid fill tor complex drawings. 
e Jake advantage of function key macros for even greater performance. 
e Use the revolutionary word processing window for adding and editing 
text in drawings. 
Plus much, much more. 
And, it has depth that will let you continually expand your drawing capability. 
Feature for feature, no other package costing less than $500 deliv- 
ers the capabilities of Drafix CAD Ultra. 


EVERYTHING YOU NEED IN А SINGLE PACKAGE. 


Other low-cost packages require expensive add-on modules. There's 
nothing missing Irom Dralix CAD Ша. 

It now comes complete with DotPlotter, a General Symbols Library, 
Large Plotter capability and CADapult, our conversion utility that allows you 
to move information to Lotus 1-2-3, dBase and other spreadsheet and dala- | 
base programs. It even provides a variety of standard reports for easy output of [хайх offers features ihe 705 т 
Bills of Materials or parts lists. At по extra cost! —— 

Or, as an added feature, you can also get our special report writing option, 

Drafix CAD Report™ For just $150 Drafix CAD Repor ™ allows you to design your own report format and then sort, 
group, ar summarize your drawing information in the layout that best meets your needs | 


DRAFIX CAD ULTRA. DON'T LET OUR LOW-COST FOOL YOU. 


Dralix CAD Ullra is a serious CAD lool. Not a toy. A soltware package that, 
as one reviewer Said, "you tl grow into, not out of.” 
|| offers all of the 2-D capabilities and features you'll need in the 
tuture, al a price you can live with -4 
Drafix CAD Ulira including DotPlotter, our Symbols Library 
and CADapull is available far just $395. 
You can spend a little less for CAD software. But you'll 
be buying a lot less performance. 


CALL U$ TODAY FOR YOUR FREE DEMO! FORESIGHT RESOURCES CORP. 


Fill in the gap in your CAD capability with Drafix CAD Ultra. 10725 Ambassador Dr. 
For a free demo diskette and the name of your nearest Drafix Kansas City, MO 64153 


dealer call us loday at 1-800-231-8574 Circle 132 on Reader Service Card (DEALERS: 133) 816-831-1040 


ASK BYTE 


Circuit Cellar's Steve Ciarcia answers your questions on microcomputing 


The High Cost of a UPS 
Dear Steve, 

I have been musing for a long time 
about the high cost of an uninterrupt- 
ible power supply (UPS) for micro- 
computers. 

It seems that much engineering (or 
marketing hype) is spent on making a 
quick switch from AC to inverted battery 
power. Why switch? Why don't the 
manufacturers just run the inverters all 
the time? They already have a battery- 
charging circuit designed in. 

I also think it would be much better to 
replace the original power supplies en- 
tirely. The UPS replacement supply does 
not have to be the same size as the origi- 
nal power supply, although that would be 
nice. The internal UPS just needs to be 
able to run off batteries that get charged 
by the AC line. Why not just have a large 
plug on the back for heavy cables to run 
to some suitable batteries? 

Those who think saving their work 
"blind" isn't acceptable could buy an ad- 
ditional car-battery-driven АС inverter 
to be used to power CRTs. 

This leads me to realize that between 
the rectification and regulation stage of 
al! power supplies, even switching ones, 
there is always a capacitor bank. It seems 
to rne that the proper number of gel-cell- 
style batteries would provide an excellent 
number of extra farads. Can't batteries 
be kept charged by the existing supply 
circuitry, and wouldn't their current be 
used instantly if the AC power went off 
for short periods? The batteries might 
also provide some protection against 
power spikes. 

Could you publish a short article that 
would detail the exact kind of batteries to 
use and where to connect to existing 
IBM PC or Macintosh power-supply cir- 
cuitry? Since there may be a power-up 
timing sequence to the multiple voltages, 
a delaying relay might be used to bring 
the batteries into the circuit after the 
power supply establishes the proper 
voltages. 

А companion project could be a car- 
battery-to- AC inverter for a CRT. 
Couldn't two high-current field-effect 
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transistors (FETs) be used to produce a 
modified square-wave supply? 

K. Kenneth Clark 

Garden Grove, CA 


Complete answers to all the questions 
you've raised could fill at least one good- 
size texibook. With UPSes, there are 
trade-offs piled upon trade-offs in each 
design. Given certain goals, the engi- 
neers do the best they can with the design. 
There are few, if any, ideal solutions; the 
real world is a place of compromises, and 
UPS design is no exception. 


IN ASK BYTE, Steve Ciarcia, a computer con- 
sultant and electronics engineer, answers 
questions on any area of microcompufing and 
his Circuit Cellar projects. The most repre- 
sentative questions will be answered and pub- 
lished. Send your inquiry to 

Ask BYTE 

One Phoenix Mill Lane 

Peterborough, NH 03458 


Due to the high volume of inquiries, we 
cannot guarantee a personal reply. All letters 
and photographs become the property of 
Steve Ciarcia and cannot be returned. 

The Ask BYTE staff includes manager 
Harv Weiner and researchers Eric Albert, 
Tom Cantrell, Bill Curlew, Ken Davidson, 
Jeannette Dojan, Jon Elson, Frank Kuech- 
mann, Tim McDonough, Edward Nisley, Dick 
Sawyer, Robert Stek, and Mark Voorhees. 


П is useful to divide UPSes into two 
rypes—part-time and full-time—and dis- 
cuss them in that context. А part-time 
UPS consists essentially of a battery, a 
charging circuit, an inverter to convert 
DC to ersatz AC, and a switching circuit 
to detect power failure in the supply line. 
The battery is kept charged, and in the 
event of power failure on the line, it sup- 
plies backup power to the system via the 
inverter. A full-time UPS always powers 
Ihe computer. Main power serves only to 
charge the batteries, which, in turn, al- 
ways power the computer. 

Most of the currenily available UPSes 
are of the part-time variety. Part-time 


systems are more efficient than full-time 
systems, requiring fewer conversions in 
normal use. A full-time UPS also re- 
quires more robust components, better 
cooling, and more careful design than a 
part-time unit. 

Your suggestion that the backup batter- 
ies supply DC power directly, without the 
DC-to-AC-to-DC roundabout, is a sound 
one, and it's by far the most efficient 
method, since it avoids multiple conver- 
sions. Installation and use of such a unit, 
however, is another story. You'd need 
either a special connector or cable to sup- 
ply system power, or else some board sur- 
gery, and perhaps both. In a world that is 
dominated by appliance users who think 
anything more complex than a toaster is 
too difficult to use, a marketable UPS is 
one that computer users can just plug the 
computer into and run. That means AC 
power, just as if it were coming out of the 
wall. The January 1988 issue of Radio- 
Electronics features a construction arti- 
cle for a 40-watt UPS of this type. 

If the capacity of the computer's built- 
in power supply were great enough to 
power the computer under worst-case 
conditions and charge the batteries, your 
proposal for a backup system could work. 
The biggest problems are where to put the 
battery or batteries, and the modifica- 
tions that would need to be made to the 
computer. A separate small PC board 
might reduce the second problem. 

A minimum homebrew DC-only UPS 
could consist of a car or motorcycle bat- 
tery and float-charger, a few regulators, 
and a means af detecting power failure 
and switching on the backup battery. The 
switching circuit could be as simple as a 
few diodes and capacitors (similar to 
what is used in the battery backup cir- 
cuits for clock/calendar circuits) or 
something more elaborate, such as a 
series-pass transistor switched by a 
comparator. 

A simple square-wave inverter, as you 
suggest, Should be capable of faking 
squared-up AC for a moniter, but the 
monitor should agree to the deal in ad- 
vance. Га want to heat-sink the FETs 

continued 


print quality of QMS-PS 8I0 
generation print engines. 


rs. 


= ntroducing the PostScript laser printer 
» that blacks out at high speeds. 


The new QMS-PS’ 810 can compose and print Fast start, strong finish You can adorn your 
the most complex pages in record times, with documents with one or all of the 35 Adobe 
richer, more saturated blacks than ever before. typefaces. Thanks to PostScript, there's an 
All with the desktop publishing power of Adobe infinite number of font variations available. You 
PostScript’, and the superior print know-how of сап also make type as large or as small as you 
QMS, an industry leader. want. Апа put it anywhere on the page. In fact, 


Under the hood QMS ASAP" (Advanced Sys. With PostScript you enjoy total control over the 
tem Architecture for PostScript) is proprietary design of your page. It gives you the complete 
technology that helps eliminate the hardware desktop publishing power to do things that 
bottlenecks that hinder other PostScript printers. #ОШ otherwise be virtually impossible. So you 
As a result, QMS-PS 810 boasts processing speeds 8% high-quality output exactly how you want it 
remarkably faster than other PostScript printers . Along with PostScript, the HP LaserJet +”; 
in its class. And faster output means greater pro- Diablo" 630 and HP-GL™ printer emulations 
ductivity. In addition, the QMS-PS 810 laser 216 added for your non-PostScript software. 
printer's new Canon’ The QMS-PS 810 laser printer is easy to 
SX” print engine use, maintain, and comes with a one-year war- 
cowerssolidareasand Tanty. Its available from Laser Connection 
prints fine detail dealers. Laser Connection is a sales and 
better than previous- marketing subsidiary of QMS. For the dealer 
generation engines, = nearestyou call 1-800-523-2696 . 


(е LASCR 
CONNECTION 


А QMS" company 
The Кыштай are Uademarks of their respective companies: QMS, OMS-PS, ASAR 
Laser Connection of QMS, Inc. PostScript of Adobe Systems, Inc. Canon, Canon 
SX of Canon, L5. A. Lasevdet +, HP-CL of Hewlett-Packard. Diablo of Xerox Corp. 
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Integrand's new Chassis/System is not another 
IBM mechanical and electrical clone. An 
entirely fresh packaging design approach has 
been taken using modular construction. А! 
present, over 40 optional stock modules allow 
you to customize our standard chassis to nearly 
any requirement. Integrand offers high quality, 
advanced design hardware along with 
applications and technical support ай at prices 
competitive with imports. Why setle for less? 


Rack & Desk 


PC/AT Chassis 


Rack & Desk Models 

Ассери PC, XT, AT Motherboards and 
Passive Backplanes 

Doesn't Look Like [BM 

Rugged. Modular Construction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC 

204 Wan Supply, UL Recognized 
HSW & 85W або available 
Reasonably Priced 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. - Visalia, CA 93291 
209/651-1203 
TELEX 5106012830 (INTEGRAND UD} 
EZLINK 62926572 
We әсері BankAmericard/VISA and MasterCard 


(ла, PC, XT, AT trademarks of елок Бишле Machen 
CORputer 


Dnves and bords exi. иһ 
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well and have a fan blowing air across the 
heat sink(s), though. It would be simpler 
fo use a monitor that runs directly from 
DC power. Outfits like B.G. Micro ad- 
vertise such monitors regularly in publi- 
cations like Computer Shopper. 

ГИ keep your ideas in mind for future 
Circuit Cellar projects both in BYTE and 
Circuit Cellar INK. Over the years I've 
gotten much good inspiration and many 
interesting ideas from readers and fans 
such as you. If only I had the time to pur- 
sue them all!—Steve 


Acer in the Hole 
Dear Steve, 

I have a problem that I can't seem to 
resolve. It concerns addressing the 128K 
bytes of RAM used on the IBM bus to ad- 
dress ROM on the I/O boards. 

My system is an Acer 1100 (an 80386 
machine) with 1 megabyte of RAM on 
the motherboard, an Acer MFB-AT 
memory expansion card with 1.5 mega- 
bytes of RAM, a Franklin 60-megabyte 
internal tape backup, a Micro Display 
Systems Genius full-page display, a 
LaserMaster CAPCard printer card for 
the Hewlett-Packard LaserJet Series II 
printer, a Western Digital WA-2 floppy/ 
hard disk controller card, and an HP 
Scanjet Scanner. As you can see, I have 
been trying to put together a usable desk- 
top publishing system to run Ventura 
Publisher. 

The problem I'm having is that the sys- 
tem locks up occasionally. 

To date, I have verified that the power 
supply and cooling systems are adequate. 
The computer is connected to a constant- 
voltage conditioned power loop specifi- 
cally dedicated to our data processing 
equipment, grounding (I'm using a 4- 
wire separate chassis ground system), 
static protection, static mats, and so on. 
For cooling, I've installed an external 
auxiliary cooling fan. Nothing has 
solved the problem. 

At this point, Xerox says it must be the 
hardware; the hardware people say it 
must be the software. I have determined 
that the machine has no conflicting ad- 
dresses in the ГО address area, and there 
are no conflicting interrupts. 

As I have gotten deeper into this issue, 
on occasion I have noticed mention of the 
128K-hyte expansion ROM area. Hew- 
lett-Packard discusses this at some length 
in its ScanJet Scanner manual. The MDS 
Genius Display manual also talks about 
it. Unfortunately, no one else (ACER, 
Franklin, etc.) has been able to tell me if 
they use this memory and, if so, what ad- 
dresses they use. If this 15 an area of po- 
tential conflict between expansion de- 


vices, I would think that anyone who 
makes an expansion card would discuss it 
in the manual; at least, the technical sup- 
port people should be informed. Do you 
know where I can get this information? 
I'd like to be sure I have no conflicts with 
these devices. Evidently, this type of 
problem can be very subtle. I know I've 
spent untold hours of frustration and still 
don't know what to do. 
Herald S. Harrington 
Jerome, AZ 


I don't have any technical data on the 
Acer, so all I can do is make an assump- 
tion that things are put in the same places 
as they are іп an IBM PC or AT. If you 
had two active ROMs installed with over- 
lapping addresses, your problems would 
not be occasional; the most likely effect 
would be a failure to boot. Incidentally, 
one address you should investigate is the 
hard disk BIOS. This starts at segment 
C800h, just above the display-board 
BIOS area. 

if you have a hardware problem, it 
could be a slaw memory chip or periph- 
eral board that occasionally gets out of 
sync. This can cause intermittent prob- 
lems of the type you describe. Sometimes 
you get a parity check message with this 
type of problem, and sometimes you 
don't. The type of problem you describe 
could be caused by software with a bug 
that causes it to write to memory that is 
being used by DOS or other resident 
programs. 

One thing that bothers me is your use of 
a 16-bit memory-expansion board in the 
32-bit Acer 1100. The Acer uses an inter- 
leaved memory scheme of some type, 
probably for speed, and it's probably sim- 
ilar to that used in some models of the 
Compaq 386. 

Il suggest you perform some diagnostic 
tests to isolate the problem. First, tempo- 
rarily delete any resident programs— 
SideKick, keyboard enhancers, pop-up 
calculators, and so on. Revise your 
AUTOEXEC. BAT and CONFIG. SYS files 
so that you boot with only the drivers and 
resident programs that are absolutely 
needed. If the problem goes away, start 
adding the things you removed, one at a 
time, until the problem reappears. 

if eliminating the unnecessary soft- 
ware doesn't solve the problem, you'll 
have to start removing hardware. Start 
by removing the memory chips on the AT 
expansion card and setting the switches 
(if any) to indicate zero memory. The out- 
put ports on this board should not cause 
problems unless one is defective, so you 
shouldn't have to remove the board yet. 

continued 
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Screen stars with The Visible Edge. 


What gives Princeton's new generation of screen stars the Visible Edge is a screen 
image of incomparable clarity and resolution. Where brilliant colors and infinite 
shades of gray, with striking contrast and dimension, аге commonplace. 


The versatility of the Princeton family of monitors gives the new generation (and 
present generation) of computers, the greatest autosynchronous horizontal/verti- 
cal scan range combination available (ULTRASYNC and MAX-15). The clarity of . 28mm 
dot pitch (ULTRASYNC and PSC-28). 1024x750 display resolution (MAX-15). And the 
entire spectrum of color, with the ease and comfort that can only accompany an 
ergonomically designed monitor. 


Experience a world of unlimited vision. And the technology that's made our high 
level of quality, service, value and performance, second nature. Experience the Visible 
Edge. And see what we do best. For more information call (609) 683-1660 x 100. 


MAX.15 


Р5С-28 Р5М-03 ULTRASYNC 


Compatibility ІВМ PC, XT, AT, Р5/2, Apple Macintosh SE Compaiibility: ІВМ PC, XT, AT, Р5/2, Apple Macintosh Ц. SE 


PRINCEION 


GRAPHIC SYSTEMS 
THE VISIBLE EDGE 


601 Ewing Street. Вок А. Princeton, New Jersey 08540 (509) 683-1660 
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Actual unretouched screen images 


Thanks to PageStyler, the 
add-on board that lets you 
print Macintosh-quality 
graphics on your 

HP LaserJet printer. 


Now you can make your 
newsletters more attractive, 
your reports more professional 
and your presentations more 
powerful just by installing 
PageStyler* on your IBM 
PC/AT or compatible. 

It works by adding a fully 
compatible implementation of 
the PostScript" language used 
by the most advanced software 
and laser printers to deliver 
their amazing graphics. 

You can print finer lines, 
smoother curves and more 
detailed gradations than ever 
before on your HP LaserJet, 
Acer LP76, and Canon LBP 
printers. You can handle full- 


HEWLETT 
PACKARD 


| three. Nobody's panick- eo 


Vol 1 \ Newsletter for Coffee 1 


Coffee Council, sales 
of unroasied coffee beans 
are in a hit of a slump 
"It's been a slow year for 
the coffee growers", said Boh 
Porter, director of the council 
"We're secing a trend away 
from drinking five to six 
Cups a day, to just two oF 


REAL COWBOYS DROP AN | 
EGGSHELL INTO THE POT. | 
| When that cold winter wind 
| sweeps down over the north 
| 40, and the wolves 


2 howl outside | 
b. () vour door, а 
e CQ  demitasse of | 


| 


ing, еч ң м <өйене у Caffer beans doesn't cut it, 
"AG. | TM mS сөміші lexs You need 
Coffee consumption hit Фан one тат something 
an all-time ef ой cach, dam ^ 
| "pin the going to warm you right 


ni 


page graphics, change fonts, 


expand and contract characters, 


and take advantage of all the 
capabilities of PostScript-driven 
software. Апа PageStyler 
works as well on a network 

as it does on a single PC. 

Use it with all the most 
popular programs, like Ventura 
Publisher, PageMaker, Harvard 
Graphics, WordPerfect 5.0, 
Microsoft Word, Excel, Manu- 
script, The Office Publisher, 
and AutoCad Release 9. 

When the new set 
Adobe Illustrator; № 
Xerox Cricket x: 

Draw, and Aldus Freehand pro- 
grams are available, PageStyler 
will give you everything you 


need to use all their capabilities. 


And when you don't need 
graphics, it automatically 
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switches your laser printer 
back to printing letters and 
numbers the same sharp, fast, 
quiet way it always has. 

PageStyler comes com- 
plete with 13 type fonts (with 
22 more available), 2.5MB 
of memory (upgradeable to 
4.5МВ), a very helpful user 
utility, and a comprehensive 
set of user manuals. 

All at a very affordable 
price. 

If youd like to see how much 


| improve when 

^ you slip Page- 
Styler into your PC, call today 
for our very graphic brochure. 
Well send it in a plain brown 
wrapper. 1-800-874-5553 (in 
California, call 415-537-9044). 


Destiny Technology Corporation 
See us at Comdex Booth W272. \ 300 ‘riots Errat: Suite 150 


Milpitas, C 
FAX (408) 262-0221 
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100 
110 
120 
130 
140 
150 
160 
170 
180 
190 
200 
| 210 
220 
| 230 
240 
250 
260 
210 
280 


LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
LOCATE 
TEMP = STICK(9) 
XA = TEMP 

YA = STICK(1) 
XB = STICK (2) 
УВ = STICK (3) 


AS=INKEYS 


END 


Listing 1: Reading the joystick port in GWBASIC. | 


LOCATE 10,15: PRINT USING "iii^; 
LOCATE 11,15: PRINT USING "#44"; 
LOCATE 10,35: PRINT USING "444"; XB; 
LOCATE 11,35: PRINT USING "Jii"; 
"LOOP UNTIL A KEY 
IF AS = INKEYS GOTO 178 ‘IS PRESSED 


‘Joystick STICK function demo 

9,1: PRINT “JOYSTICK A"; 

10,1: PRINT "XA = "; 

11,1: PRINT "ҮА = *; 

9,20: PRINT "JOYSTICK B"; 
10,20: PRINT "XB = "; 

11,20: PRINT “YB = 7; 

'READ JOYSTICK 

"COPY THE FOUR VALUES 
"INTO FOUR VARIABLES 
"АМО PRINT THEM 


XA; 
ҮА; 


УВ: 


The next thing to remove is the Laser- 
master card. Not that you don't need it, 
but it is a possible source of conflict until 
you know more about it, and you can at 
least run the computer without it. 

If you foliow this procedure far 
enough, you should find the problem. It's 
time-consuming and not much fun, but in 
the absence of several kilobucks ' worth of 
diagnostic equipment, it is usually the 
only way to find the culprir. —Steve 


A Stick y Question 
Dear Steve, 

I have a question concerning program- 
ming in GWBASIC. How do you use the 
STICK( ) function to access the joystick? 
If you can, please provide me with a sam- 
ple program. 

Garth H. Brantley 
Baltimore, MD 


The program in listing 1 reads an x,y 
coordinate pair from each of two joy- 
sticks and prints the results in a table on 
Ihe screen as the program continuously 
tracks the positions of both sticks. There 
is really only one tricky feature to this: 
It's tn line 170, where 5ТІСК(0) is read. 
This returns all four stick values to the 
variables STICK(1) for 1 = 010 3, so ail 
four values are determined simul- 
taneously. —Steve 


Game-Playing Junkie 
Dear Steve, 

I'm a game-playing junkie. I want to 
learn how to write game programs—not 
to sell, but as a personal challenge. I'm 
also a novice programmer. The only lan- 
guage I own is Microsoft QuickBASIC 
4,0. My interest in games ranges from 
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Stargate (Atari public domain) to Sesame 

Street Pals Around Town (Hi Tech Ex- 

pressions) for the kids. What can I read 

that will give me good information on 
how to write game programs? 

Gail Nolf 

Hellertown, PA 


Get The Art of Computer Game De- 
sign by Chris Crawford (Osborne/ 
McGraw-Hill, 1984). It will give you in- 
sight into how to design a game, as dis- 
tinct from the actual gritty details of im- 
plementing one on any particular system. 
You'll find that there's more to a simple 
game than meets the eye. 

Once you've decided what the game 
should do, it's time to write the code that 
makes it work. For that, you'll need de- 
tailed information on the particular com- 
puter system that you're using. A good 
game will stretch the system, particularly 
the video hardware, to its limits. Get all 
the books you can find on the system and 
read all of them, because knowing just 
one fact can often make the difference 
between success and failure. 

IBM PCs, unfortunately, don't have 
good built-in support for arcade-quality 
video or audio. Unlike ihe Ataris and 
Amigas, the IBM has no hardware for 
manipulating graphics images; and un- 
like the Mac, it has no Toolbox routines to 
help you out. You'll have to do it all by 


If you're tackling an IBM PC, be sure 
to get Richard Wilton's Programmer's 
Guide to PC and PS/2 Video Systems 
(Microsoft Press, 1987), which will tell 
you everything you need to know about 
writing serious down-and-dirty code to 
make the best of the video hardware. 


Apart from that, pick up any of the better 
books that delve into hardware details. 
You may pick the wrong ones, but if you 
get enough, you'll be able to glean the es- 
sentials, Skip the junk that tells you how 
to use DOS. —Steve 


Hi-Res on Hercules 
Dear Steve, 

I am involved in research that requires 
high-resolution graphics, so I plan to 
write assembly language routines for the 
Hercules monochrome graphics card. 

What are the commands to turn on the 
720-pixel by 348-pixel graphics mode? 1 
understand the card has 32K bytes of 
video RAM starting at BOOOh. My guess 
is that it is divided into four banks of 8K 
bytes each. 

I've heard that through special pro- 
gramming techniques, you can get a 720- 
pixel by 350-pixel graphics display. Is 
this possible? 

Meng Heng 
Penang, Malaysia 


On a Hercules card (or compatible), 
these 8088/8086 I/O ports are used: 


® 3B4— 6845 address register 

* 3B5— 6845 data register 

* 3B8— Display mode control port 
е 3BA—Display status port 

е 3BF—Configuration switch 


There are other ports used for a printer 
interface and serial interface (if present), 
but they have no effect on the display. 

To understand the card's operation, 
consider the two operating modes: text 
and graphics. In text mode, the video 
comes from the 6845 display controller, 
а character-generator ROM, and an at- 
tribute circuit (for controlling blinking, 
underlining, and normal and reverse video 
modes). In graphics mode, the pixeis 
come directly from the video buffer. 

There are two pages of 32K bytes each, 
Jor a total of 64K bytes of display mem- 
ory. In the graphics mode, each horizon- 
tal line of 720 pixels is stored in the buffer 
аз 90 consecutive bytes, with bit 7 as the 
leftmost bit on the screen. Each page is 
divided into one line from field O and 
then goes to fields I, 2, and 3. This se- 
quence continues for the entire screen, so 
adjacent lines from the same field are 
displayed four lines apart on the screen. 

The offset (into the page) of the byte 
containing pixel x,y in each page is ex- 
pressed as follows: 


2000H x ( Y MOD á ) + 90 x INTEGER( Y/À) 
* INTEGER(X/8) 
continued 


We've got a whole new family 
of tape backup systems. 

Whether you've got an IBM, a compat- 
ible, or a Macintosh, you can count on 
Tallgrass. We back you with all the 
storage capacity you could ask for, plus 
all the features, all the support, and all 
the speed you'll ever need. And we 
make it easy to protect your valuable 
data. Since all operations are automatic 


and unattended, you can just set it, 
and forget it. 


Best of all, we stand behind 

our products with the industry's 
only 3-year warranty. 

But there's one other reason why so 
талу more people are asking for 
Tallgrass. It's because the competition is 
asking so much more for their products. 
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ТИ males 
internal and externa! 
tape backup systems 

for the ІВМ PCIXTAT, 
25.2 or compatibles, 
and an external 


Let Tallgrass stan backing you up. 
Call 1-800 TAL- GRAS. Or write to: 
Tallgrass Technologies, Inc. 

11100 West 82nd St. 

Overland Park, KS 66214 


7" YALLGRASS 
ШВ \ECHNOLOGIES 


When it's worth saving, it's worth Tallgrass 
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COME SEE US AT COMDEX FALL BOOTH W1068 


Finally...alow cost, high speed 
copier for 5!4 and 312 inch diskettes! 


Altach a Victory V3000 


build your own format. Hard Drive Back-Up, 


Autoloader to your Auto-Dup tests the Serialization, and Cus- 
IBM/PC or Apple: quality of each copy. tom Label Printing. 
Macintosh, enter one sorting diskettes into 
or more copy jobs, and one of two output bins. | 
walk away! sys- 
tem өлреетелің " c — 
copies 544 or 34% inc rvicing. 
ннн +: pa The кее». РА 
per hour. Switching simple component de- 
the copy drive takes sign and diagnostics for КИК ис 
less than two minutes. checking drive align- 
ment and speed allow Technology, Inc. 
Copy Formats you to maintain the — Viclory Plaza 
Flawleaaly. system without outside 1011 Е. 53¥ Street 
Victory s Auto-Dup™ service. Austin, TX 78751-1728 
software copies differ- E 150-0801 
ent formats or you сап Call (800) 421-0103. бойт 7 ча BEL Pam Crop 
And ask about Victory's lem E) H MR 
Ғапшу of affordable Au- Mn сы 00515, 


toloaders thal support 
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PERMA POWER FIGHTS SURGES TWO WAYS... 


OR WE 
PULL THE PLUG x 


Parma Power Surge Suppressors give you 
peace of mind, knowing that your computer is 
projected against power line surges and 
against suppression element failure. 


PROTECTION FROM POWER LINE SURGES 
Our unique 2-stage circuit uses heavy-duty 
metal oxide varistors to protect you against 
high-voltage lightning-induced surges, and 
high-speed semiconductor devices to protect 
against frequent fast surges. Onty this kind of 
hybrid circuit can provide the necessary high 
power dissipation while still providing fast 
response time and low let-through voltage. 


PROTECTION EVEN IF WORN OR BURNED OUT 
Any surge suppressor can wear or burn out. 
With Perma Power you can relax! Power to 
your system is stopped . . . as completely as if 
the plug was disconnected, Other surge ЫЕ 
Suppressors may use a light or buzzer m / 
“warning,” while they continue to let raw, 
unprotected power feed directly into the 
computer. Onty with Perma Power's patented 
Automatic Shutdown" feature is your 
equipment kent safe fram damaging 
raw ромег. 


Ask far Perma Power Extended Life Surge 

Suppressors, in 2, 4, or 6 outlets and Power 

Control Center models to insure your computer 

is being protected. At office, computer ar 
electronics dealers nationwide. 


“Рети $4,578,579 


PERMA POWER. 
Electronics INC. 


Avenue » Chicago, Iano 60648 
айнан» 647-9414 
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The bit in the bytes that stores the dot is at 
position 
7— (XMOD8 ). 


You select the mode by writing a 1 into 
bit position 1 of the display mode control 
port (3B8). Bit 3 gates the video on and 
off, bit 5 enables blinking characters in 
text mode, and bit 7 selects the memory 
page. Виз 0, 2, 4, and б are not used. 

While you can fool some boards into 
displaying the last two lines (349 and 
350), you can't fool them all. Therefore, I 
suggest that, given the marginal utility of 
two additional pixels in the vertical inter- 
val, it's really not worth attempting то use 
them. 

А number of public domain packages 
interface to the Hercules card quite nice- 
ly, but I don't know what's available in 
Malaysia. If there is an ІВМ PC user's 
group nearby, vou might inquire there. 
—Steve 


Racehorse or Relic? 
Dear Steve, 

Recently, I was given an old computer 
system gratis. I received a huge 132-col- 
umn printer, a Bell-compatible modem, 
several disks that appear to contain util- 
ities, and the main system. The main sys- 
tem consists of a case containing an 8- 
inch green-phosphor monitor and two 
8-inch disk drives. The keyboard plugs 
into а card inside the case, as do the 
modem and the printer. The name on all 
the equipment is Sycor, Inc., and the 
date stamped inside the computer case is 
12/23/78. 

My problem is twofold. First, I have 
no idea what this thing that takes up floor 
space is; and second, I don't have the 
documentation. Consequently, I can't 
tell whether it is junk or usable. 

Matthew Lunsford 
Russell Springs, KY 


One of the more obvious features of a 
field like microcomputers is the never- 
ending obsolescence of otherwise useful 
equipment. 

Older items from obscure manufac- 
turers are especially prone to fall victim 
because of lack of support and software 
development. While you may be able to 
obtain information or documentation for 
your system by advertising in or writing 
letters to publications like Computer 
Shopper, the system you have is likely to 
be hopelessly out of date. 

At best, it is probably an interesting cu- 
riosity (or a large paperweight), rather 
than a genuinely useful computer system. 
Sorry. —Steve E 


Tom Badgett. PC Clones 


sé А 
[ was Impressed. 


It wins the cost- 
effective award." 


John Dvorak, PC Magazine 


E ir pue They helped MONEYCOUNTS'5 

make [к 4.0 one of today's most popu- | : 

lar accounting/money management programs now also... | 

for home and business. But we couldn't leave well е prints any type of pin-feed | 

enough alone. So we're introducing new check and updates your | 
records automatically 


MONEYCOUNTS 5.0 — ът" 


е analyzes financing options, 


...ап unbelievable buy savings programs...computes 


| interest rates, loan payments...prints 
at ) ust $2 9 / amortization schedules 
* manages mail lists—zip and alpha sorts—and 
MONEYCOUNTS* 5.0 balances your checkbook... prints labels and index cards 


е provides password protection, fiscal year Support, 


r TP 
prepares your budget... manages your cash, and pop-up notepad. 


checking, savings, credit cards... prints 5 types of 
financial statements including net worth...3 types of 


inquiry reports... general ledger, accountant's trial VISA, MASTERCARD & COD ORDERS CALL 
balance, and graphics. Its fast financial data base 1 n 8 0 0 a 2 23 ^ h Q 2 4 
handles up to 999 accounts and 100,000 transac- 

Noe ушар (In Canada. call 319/395-7300) 
MONEYCOUNTS® 5.0 is a CPA-designed money man- E 77%, T7 MO NEY | 
agement/accounting system you can use for home or | | 


business. It's easy to use, requires no accounting 


knowledge. is menu-driven with on-line help, has a VERSION 5.0 | 
fast financial calculator, works with monochrome or Dept, В $29 + $5 shipping 
color monitors, comes wilh a printed manual and is | 375 Conins Road NE 
not copy protected. | Cedar Варкі. ІА 52402 
| МАМЕ 
SAME DAY SHIPPING. Order today and own | АООВЕЗ5 
MONEYCDOUNTS " 5.0 for only $29! Add $5 shipping/ | сту 
handling (outside Мопһ America, add $10). lowa 
| STATEZIP PHONE 


residents please add 4% sales tax. 
| CHECK. MONEYORDER 3 viSAlL) MASTERCARD J 


Ра ы | caros EXP DATE 
 — —— 
Kl l 15 — — 
ae 
as 
=... eg 
eee 
| M — 
c 3 --- 

E MONEYCOUNTS ^ 5.0 (Needs IBM or 
м compatible compule, af bast 2568 
—-—— —— — — 1. memory, COS 2 0 or more. two disk 

J dres of hard disk) 


375 Collins Road NE 
Cedar Rapids, IA 52402 
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Our newest sott 
like the software 


We've always thought that one of 
the biggest problems with personal 
computing is that a computer doesnt 
process information the same way that 
a person processes information. 

And in the struggle between the 
two, the computer usually wins. 

Enter the Lotus' Agenda’ personal 
information manager. 

Agendas flexible design lets you 
dump facts and ideas into your PC with- 
out structuring thern in advance. 

You can arrange the information 
any way you want. So you can gain 
insight, 
formulate 
new ideas, 
and find қаты uc 
answers етл 
you need. 
Andas a 
result, 
manage 
projects, people and information better. 

How does Agenda work? First, 
enter items of information into Agenda. 

Then create categories where 
you want all the information to be filed. 
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Introducing Lotus Agenda i 


youre using now 


Voilà. Agenda will do all your filing 
automatically. And if an item is relevant 
in more than one place, Agenda will put 
it in several categories at once. 

What's more, if vou change an item 
anywhere in 

your file, 
all other cat- 
egories that 
| havethe 
same item 
Will also 
шша: s... Change auto- 
aat aan eem rd aer matically. 

This makes it easy to view evolving 

data in different ways so you can discover 
new relationships and pinpoint informa- 
tion that's important to vou. 

For $15, well send you an Agenda 
demo kit or videotape. Just call 1-800- 
345-1043 and ask for demo kit AGV-3058 
forthe 3.5" ver- , 
sion or AGV- m 
3053 forthe 5.25" К 
version, oryou $ 
can ask for AGV- 
3068 for the 
videotape version. 
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SUGGESTED LIST PRICE 


Programmer's 
Introduction 

to the Macintosh 
Family 


Apple Computer, inc. 


Addison-Wesley, Reading, 
MA: 1988, 197 pages, $26.95. 


Reviewed by Dong H. Kim 


y now, everyone in the 

Macintosh programming 
community knows what it's 
like to wade through the five 
volumes of Inside Macintosh. 
The mind-numbing effect of 
thousands of pages in such 
official documents must have 
turned away many would-be 
programmers. 

Ап American philosopher I 
knew once said that trying to 
read Being and Time by Mar- 
tun Heidegger, a renowned 
German philosopher, is some- 
what akin to trying to swim in 
sand. Wading through most 
technical computer manuals is 
at least that bad— perhaps 
closer to swimming in mud. 
Since official documents tend 
to present all information as 
being of equal importance, lit- 
tle roomis left for providing an 
insightful perspective on a 
computing system or pro- 
gramming environment as à 
whole. Consequently, there is 
an inevitable information 
“overload.” 

I wish I'd had Program- 
тег Introduction to the Mac- 
intosh Family in my hands a 
couple of years ago. Certain- 
ly, my encounter with /nside 
Macintosh would have been 
easier and more immediately 
productive. A very concise in- 
troductiontothe basic theories 
and technical operations un- 
dergirding the Macintosh 
computer, loaded with nu- 
merous insightful program- 
ming suggestions, this book 
would have saved me a lot of 
head-scratching and page- 
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Flipping through these earlier 
volumes. In short, this book 
greatly deepens the reader's 
knowledge of the Macintosh 
programming framework by 
providing an illuminating 
background that makes 
Apple’s previous documenta- 
tion comprehensible and саз- 


— a — _— ] 


ier to understand. 

Written by an anonymous 
team of Apple programmers, 
this Macintosh family portrait 
is divided into nine well- 
organized chapters and three 
indexes. The first index takes 
up important issues of com- 
patibility across Macintosh 


eC г 
ыы 
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Тһе С Programming Language, 2nd ed. 

Advanced C Tips and Techniques 

Introduction to Object-Oriented Programs and Smalltalk 
What Every Engineer Should Know About Artificial 


Intelligence 


Principles of Database Systems 


ILLUSTRATION: КАВЕМ STOLPER © 1988 


computers and gives us the lat- 
est "official" guidelines for 
ensuring compatibility with 
future systems. The second 
index presents the most fre- 
quently used Toolbox routines 
inan easy-to-find format. The 
information on APDA (Apple 
Programmer's and Develop- 
er's Association) is given in 
the third index. 

The first chapter, “Ап 
Overview of the Macintosh," 
provides the answers to the 
question, "Why program for 
the Macintosh?" Here you'll 
find clear explanations of the 
key programming ideas that 
made the Macintosh such a 
revolutionary computer. А 
brief discussion of "event- 
driven" programming is also 
provided. 

The second chapter, “The 
Software Anatomy ofthe Mac- 
intosh," deals with such vital 
topics as Resources, Quick- 
Draw, Toolbox, and the Find- 
er. After a good discussion of 
the hierarchical nature of 
Toolbox routines, we are ad- 
vised: "Working around the 
Toolbox routines to write your 
own codes takes more code 
and more energy and intro- 
duces bugs. Because the Tool- 
box routines are largely in 
ROM and are highly opti- 
mized, you will not find your- 
self gaining any real execution 
speed. And the potential in- 
compatibility problems you 
create for yourself are just not 
worth the effort." Thisis why, 
wc аге told, it's better to use 
the Toolbox rather than design 
our own ways to handle such 
things as menus, windows, 
and dialog boxes, even though 
itis perfectly possibie to do so. 

Many programmers forget 
to focus on the user interface 
design until all their routines 
are finalized. Then they try to 
glue everything together with 
interface design. This ap- 
proach guarantees frustration 

continued 


NOVEMBER 1988 * BYTE 51 


Circle 70 on Reader Service Card 


NTRODUCT ORY OFFERS a 


соған На Scence ad cT opem Set . 


- - Croier Electronic РЕЧЕ, о бун забони AN $995 
- Microsoft Bookshelf. ee ——— aes $995 
PSG ЖҮ MEO | T KAAD славная hok $895 
igen te. ааа і |. $945 

Comstock Stock Photography On CD .. [u^ _.. $445 
| А Мс... .. $ 169 
The New Groher Electronic Encyclopedia ,......... 359 
McGraw ^B or ЕЕ doo CHARME TNR $259 
ihe Ви ІШығ.........................,... $495 
KneOthmer Етсусітесів of Chemca Techroagy .......... $845 
Heg&try of Mess Spectra Ойа................... $26595 


Decem US. Aus and Мәшеег.,................ $795 


[TOLL FREE ORDER LINE - BO0O—MEGABY Te (634-2298) 


CD HOM and VWOHAM DA/VES 


Hitachi 5035 Extera@ CO-RDM Drwe with Adwo...... $729 
50395 with Digital Audo Ошрл,.,....,,......... $1229 
Нас! 35005 interna Ve Нерім CD-ROM es Аю... $719 
Maxtor 800 MB WORM [rive $3788 


CD-P By (899) Рорчр udty Uv permis ши” em pey 
er comowbb бгаа Out m one NP E 
CO-Ply6Garpoler (ss) „Зате ешге в CPwy nir 


ga ado [D wd kxp 4А. them 
CO-AuUCOF E (яа) Atomce crestes сесине records of d yor ado COS 
CD Alpes yu to Store s preferred pay seqaerce for each dek. 

ir d (Os CGestes De coetbe records 
: am at 
223 E. Белл St —— A SPECIALTY 
айы ылық. CD-ROM Review an conn Wai iai KEWTEL 
к. ath 

Fm 22-439-308 |” 20 С" | Кем, Victoria 3101 

ve 75530214 А Tei, (03) 817-5833 


Industrial Control Systems 
Intelligent Terminals 
Diskless Systems 


For the IBM 
PC, XT, AT, PS/2 
and PC DOS" or MS DOS* 


Disk & Disk Drive Emulators/ New Models & Prices 

e Emulates a diskette or hard disk, adapter and 
disk drive—SSDD (180K), DSDD (360K). HC (786K 
or 1.2МВ) 720K or 1.44MB. 


е Standard and Cassette models for both EPROM 
and SRAM technology. Interchangeable EPROM 
and SRAM cassettes. 


* Two Autoboot, File and EPROM programming modes. 


е Simply copy a Master Diskette to program the 
EPROMs. 


* Operation on a DMA channel or programmed 1/0. 


* 1/2 high disk drive escutcheon for front loading 
cassettes. 


е List prices with memory iCs from $295 to $1095. 
Models available OEM without EPROMs. 


EPROM MODELS programmable and read only 
SRAM MODELS read and write—battery backed 


FLASH EPROM MODELS electrically eraseable and 
reprogrammable 
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and possible failure with the 
Macintosh, because the pro- 
grams are driven by user 
events and the user interface is 
the most important part of the 
program. It is essential that 


| you understand how you ex- 


pect the user to interact with 
your program before you start 
coding. This timely advice is 
typical of the chapter. 

The third chapter, “Ап 
Eventful Experience," gives a 
delightful account of the idea 
behind the main event loop, 
what must be in it, and how its 
requirements relate to applica- 
tion programs. It also dis- 
cusses topics such as the event 
queue, event-masking, and 
ways of handling Activate, 
Mouse, Key, Disk-insert, and 
Update events. 

Next, the authors move on 
to the very important subject 
of memory management on 
the Macintosh. They explain 
how and when objects stored 
in memory are subject to being 
relocated, how to know when 
they can be moved around, and 
how to keep track of such 
moves at all times. Insightful 
comments on pointers, han- 
dles, blocks, the stack, heaps, 
and memory fragmentation 
are scattered throughout this 
fourth chapter. For example, 
we learn that UnloadSeg does 
not, as its name implies it 
does, actually unload the seg- 
ment, but that it unlocks the 
segment, permitting the Mem- 
ory Manager to purge it or re- 
allocate the space it occupies if 
necessary. Three primary 
causes of out-of-memory con- 
ditions are also discussed: 
overzealous use of nonreloca- 
table blocks, the use of desk 
accessories, and the system's 
own use of memory. 

The key to Macintosh pro- 
gramming is learning how to 
call the correct routines pro- 
vided for you in the ROM and 
operating system. Chapter 5 
covers those routines related 
to QuickDraw and Color 
QuickDraw. Here we are told 
why everything is in graphics 
in the Macintosh. Bits and 
pixels as well as graphics ports 
are explained in detail. The 
section on Color QuickDraw is 


particularly interesting and 
useful, sincethis is still a rela- 
tively new subject. 

The sixth chapter goes into 
a detailed account of the User 
Interface Toolbox and deals 
with the Window, Menu, Dia- 
log, Control Managers, and 
TextEdit. 

Regions of a window and 
the contents of a window 
record are masterfully ex- 
plained in just three pages of 
chapter 6. Have you ever won- 
dered how NewW1ndow and 
GetNewWindow are different? 
Here you'll find out. (New- 
Window creates windows dy- 
namically, while GetNew- 
Window loads a predefined 
window resource from the ap- 
propriate resource file and 
carries out the same function 
as NewWindow. Thus, New- 
Window requires eight argu- 
ments, whereas GetNew- 
Window requires only three.) 
Other similarly helpful expla- 
nations and distinctions are 
scattered throughout this im- 
portant chapter, regarding the 
Menu, Dialog, and Control 
managers. 

Chapter 7 deals with file 
management: how files are or- 
ganized, how we access them, 
and how our programs create, 
open, read, write, and close 
disk files. Such concepts as 
file types and creators are 
clearly discussed. А good ex- 
ample of file handling is given 
at the end of the chapter. 

Chapter 8 gives a brief ac- 
count of development tools in 
the form of HyperCard, the 
Macintosh Programmer's 
Workshop, and MacAPP. Ob- 
ject-oriented programming is 
also briefly touched upon 
here. The next chapter, "Be- 
coming a Macintosh Devel- 
oper," explains what to ex- 
pect in Inside Macintosh and 
how to find your way around 
these volumes. The chapter 
also gives information on the 
procedure to follow to become 
a registered Macintosh 
developer. 

If I have one complaint to 
make about this useful book, it 
is that Apple should have pub- 
lished it 2 or 3 years ago—but 

continued 


OUR ИР DEVELOPMENT TOOLS a 
HELP PROJECTS СЕТ ON THEIR FEET. ~~ 


The “creature” shown above doesn't 
depict a futuristic lunar landing, Rather, 
it represents a polar landing of a sophis- 
ticated weather monitoring device. A 
new parachute-deployed device that 
instantly transmits vital environmental 
data to waiting scientists. And whose 
Antarctic installation and erection now 
happen automatically, in a matter of 
minutes, allowing critical data collection 
in remote areas that were impossible to 
reach before. 

This "Sell-Erecting Weather Station; 
sponsored by the National Science 
Foundation and designed and developed 
by Polar Research Lab, was made pos- 
sible by Avocet and AVSIM™, Avocet's 
unparalleled simulator/debugger 


The AVSIM Full-Screen Display 


Unequaled capability 

Polar Research needed AVSIM's 
sophistication to control the sensors 
in the weather stations "legs" and to 
create its transmitter. AVSIM's detailed 
on-screen CPU simulation, unlimited 
breakpoint facility, and unique "undo" 
capability gave their engineers the ease of 
use and flexibility that allowed them to 
execute and test the software even before the 
hardware was ready. Saving crucial time 
and frustration in both the programming 
and testing phases of development. And 
money, too: at only $379, AVSIM is a 
fraction of the cost of additional 
hardware. 


Complete compatibility: 
from the ground up 

Best of all, AVSIM is completely 
compatible with our AVMAC" macro 
assemblers and our AVOCET C™ cross 
compilers – the ideal combination of 
tools which gives you a comprehensive 
development solution. 
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Get your own project off the ground: 
try before you buy 

Try the AVSIM demo yourself for 
30 days. If you're not satisfied for any 
reason, retum the unopened program 
disk for a full refund -less $35 for the 
demo disk and manual, which are yours 
to keep. 


Free Catalog 


Call Toll-Free 1-800-448-8500" 
For your free catalog, to order, 
or for more information about 
AVSIM and other Avocet products. 


Call Avocet today and ask about our 
complete line of affordably priced soft- 
ware and hardware pP development 
tools. Discover how we can help you get 
your next project on its feet, too. 


C88 Avocet Syren, Inc АП right. maered 


THE SOURCE FOR QUALITY иР DEVELOPMENT TOOLS 


Avocet Systems. Inc , 120 Union St, РО. Box 490AV. Rockport, ME 04856 / "Іп Maine, or outside US., call (207) 236-9055 / TLX: 467210 Avocet СЛ / FAX: (207) 236-6713 
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Quality Was Never 
Priced So Low! 


ONLY 


100 


9 Year Parts and Labor Warranty 


Ош 2400HC? Hayes Compatible Half Card modem is for ІВМ 
PC/XT/AT and compatible computers. И uses the slandard 
'AT' command set. Included with our modem we supply 
communications software, a 7 fool cord and documentation. 


We build our modems at a mil-spec board house located in 
suburban Chicago, using quality components. We test every 
modem shipped and back our confidence in our qualily with 
а 5 year parts and labor warranty from the factory and a 30 
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Interface (Hard Disk etc.) 4, Up to 768K RAM 5. Battery- 
Backed-up Real-Time-Clock 6. 2 Additional RS232C 
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better late than never. On the 
other hand, some readers may 
argue that the authors should 
have devoted more space to 
newer topics, such as Color 
QuickDraw and MultiFinder. 
Otherwise, this book provides 
a solid foundation for under- 
standing the Macintosh family 
of computers. Throughout the 
book, and especially in chap- 
ters 4, 5, and 6, I found valu- 
able nuggets that clarified the 
nature of code and operations I 
had read about elsewhere but 
had failed to understand. 

In addition to being well- 
Organized and informative, 
the book 1s enjoyable to read. It 
is written in a relaxed style; 
they also make appropriate 
and frequent use of diagrams 
and tables to illustrate con- 
cepts under discussion; they 
also follow up with fully 
coded examples. One exam- 
ple: “А Macintosh program is 
not, as some people have said, 
an amusement park ride with 
moving stairs you can’t pre- 
dict. it's more like an escalator 
whose stairs take you where 
you want to go, quickly and ef- 
fortlessly. Just don't try to 
drive the escalator.” Another 
example: “An event-driven 
environment is one in which 
the user gets to say to the pro- 
grammer, OK, І have your 
program now. Don't call me, 
ГЇЇ cali you." 

In the final analysis, this is 
an indispensable first book for 
anyone who wants to program 
computers in the Macintosh 
family. It is also the long- 
awaited definitive introduc- 
tion for those who haven't 
been exposed to the Macintosh 
philosophy of programming— 
achance to find out at last what 
makes people so evangelical 
about the Mac. 


BRIEFLY NOTED 


The C Programming Lan- 
guage, 2nd ed. by Brian W. 
Kernighan and Dennis M. Rit- 
chie, Prentice-Hall, Engle- 
wood Cliffs, NJ: 1988, 272 
pages, $28. This new edition 
of The C Programming Lan- 
guage is a complete rewrite 


commemorating the tenth an- 
niversary of the original best- 
seller that introduced the lan- 
guage. It follows the outline of 
the original book, but Ker- 
nighan and Ritchie have up- 
dated it to reflect the draft 
ANSI standard for C. The 
book incorporates all the so- 
called post-K&R extensions, 
including enumerations and 
function prototypes. 

The new book talks about C 
in comparison to Pascal in- 
stead of PL/1. The typography 
is vastly improved, and the 
sections on declaration type 
precedence and separate com- 
pilation are more detailed and 
comprehensive than they were 
in the original. 

Written in a terse and cryp- 
tic style faithful to the spirit of 
C, the new K&R will please 
fans of the old. The book re- 
mains an introduction to the 
language for experienced pro- 
grammers; even with the new 
material, it is neither a begin- 
ner's tutorial nor a compre- 
hensive reference. —Joel West 


Advanced C Tips and Tech- 
niques by Pau! Anderson and 
Gail Anderson, Howard W. 
Sams, Indianapolis, IN: 1988, 
464 pages, $24.95. Advanced 
C Tips and Techniques starts 
off easy with a refresher chap- 
ter, then pops the latch and 
opens the hood to expose the 
mechanics of the C language. 
Here you'll get an inside look 
at the text area (where pro- 
gram code lives), the data area 
(for static and global vari- 
ables), the stack (which man- 
ages procedure calls and local 
variables), and the heap (the 
realm of run-time storage 
created by alloc()). 

It's nice to see good expla- 
nations of why C does some of 
the things it does. If you're a 
black-belt samurai C pro- 
grammer, you may find some 
of the topics trivial, but it still 
makes interesting reading. 
For example, the authors point 
out that one reason C does not 
initialize automatic variables 
at run time is because prob- 
lems would arise if a goto 
transferred contro] inside a 

continued 


Because Resources Should Be Shared 


Baylech engineers Printer Sharing. 


Make the most of your invest- 
ments in valuable printers, com- 
puters, plotters, modems, and other 
resources with a printer-sharing 
device from BayTech. We manu- 
facture a diverse product line 
engineered for flexibility and speed 
that lets you share your resources 
and maximize your investments. 


From simply sharing one or 
morc printers between computers, 
to creating a complete network for 
printer sharing and computer-to- 
computer communication, BayTech 
has a device designed to meet your 
specifications. 

Call toll free today to learn more 
about maximizing your resources. 
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Bay Technical Associates, Inc.. 
Data Communications Products Division 
200 North Second $i., РО. Box 387, 
Bav Saint Louis, MS 39520 USA 
Telex: 910-331-1618 BAY TECH. 
Telephone: 601-467-921} or toll-free 


800-523-2702, EXT 981 


DAZZLING PERFORMANCE. 


As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS '286 Systems. 


Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, etc. Our full 
size case features room for up to 5 паі моћ drives, two of 
which are internal. Incredible values. 


2286/12—Complete 12.5MHz System with 512K of 
Zero-Wait RAM, High Speed 32MB, 33ms Hard Drive and 
all the standard ZEOS goodies. ONLY $1395.00 


и 286/16 — Complete 16MHz system with ІМВ RAM on 
board and High Speed 32MB Hard Drive. Faster than a 
386 16MHz when running 16-bit software! 

ONLY $1895.00 

и 286/20—At 20MHz, it's the fastest. Complete with our 
32 MB, 33ms Hard Drive and ІМВ RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 


256/55 


COMPLETE І2МН: '286 
WITH 32MB HARD DRIVE 


ONLY $1295.00 


a 80286 CPU, 8/12.5 MHz Dual Speed, Keyboard Selectable. 
a Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16МВ System Total). 

a 32MB Hard Drive, 1.2MB Floppy Drive. 

u Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate. 

m High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

а ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel. 
а Serial and Parallel Printer Ports. 

и Clock/Calendar with Battery Backup. 

= 6-16 and 2-8 bit expansion slots. 

m 80287 support, up to 12 MHz. , _ *! 
и Space Saver Case with Security Lock, LED indicators. жам 


DAZZLING PERFORMANCE. апа prices are incredible. And our quality and per- 


INCREDIBLE PRICES. How is it possible? formance are second to none. 
Can you believe it? Yes, Because your ZEOS com- We don't just say it. We 
you can! puter comes to you factory | guarantee it. That's why 
We've proven it to thou- direct, fully assembled, your new ZEOS system 
sands and we would like to ^ burned-in and tested in our comes with a Full One Year 
prove it to you. ZEOS' sys- own laboratories. Every Limited Warranty and our 
tems are sold complete, ready system 1s built to order. 30 day Full Refund Satis- 


to plug in and fly right out Custom built actually right faction Guarantee. 
ofthe box. And the quality — to your own specifications. So pick out your dream 
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(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

и 61K B Zero-Wait CACHE using 64K of SRAM. 

= IMB of 32-bit RAM system expandable up to 16MB. 

® 64MB Seagate Hard Drive. 

и 80287 and 80387 optional. 

2 Heavy Duty Vertical Case. 


Ask about our 25MHz systems too! 


'386/DT 


COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE 


ONLY $2495.00 
(20MHz add $500) 


= Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

и {VB of RAM Expandable to 16MB. 

в 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

в Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

a High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

в 101 Key ZEOS Tactile Click keyboard. 

в Serial and Parallel/Printer Ports. 

и Clock/Calendar with Battery Backup. 

a 2-32, 4-16 and 2-8 bit slots. 

2 50287 and 80387 support. 


machine and order it now without drives, etc. ORDER NOW TOLL FREE 
with confidence. Dazzling в ЕСА/УСА Upgrades. 800-423-5891 
performance and incredible 14" EGA color monitor Ps ane eri d 

prices await you. Guaran- with EGA card, add $495. 530 5th Ae. NW St Вай MIN 55112 

feed. Order now by calling 14” VGA system, add er ds east Cand VISA and COD. 
800-423-5891. only $695 | СС 
Other ZEOS Options a High Capacity Drives. | AS 2 m5» ча 
Include: Many other drives and op- | 


п Basic Configurations: tions are available. Call Toll 
Call for prices on systems Free for details, 800-423-5891 | 


GEOR Internatismal. Lud ER ^08 Avenue, NW. ЗД Paul. MN 5502 ZEAYS ing pobdiely tended company. MPLS ST PAY L Loci t TU 
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Гог PS/2s ... 


for laptops... 


End 3,2 Inch Frustration 


Complete solutions for using 5%" diskettes on 
your 3%” based computer. 


Our solutions for ІВМ” PS/2® computers are 
available in either 1.2MB or 360KB varieties, 
ending frustrations for all media standards. 
Both are complete with everything needed for 
any model PS/2 in a single box. No power sup- 
ply, no adapter board, and we don't waste an 
expansion slot. 


Our laptop solutions also offer ‘‘one-drive-fits- 
all" convenience. Simply order the cable for 
the computer of your choice. All popular lap- 
tops are supported. 


Customized versions available for special ap- 
plications. Domestic and international resellers 
welcome. 


5/47 Subsystem Specialists 


Pacific Rim Systems, Inc. 


2570 Barrington Court 
Hayward, California 94545 
FAX: (415) 782-1017 
Telephone: (415) 782-1013 
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block that contained automatic 
variables. 

Theauthors explain how the 
C constructs operate from the 
point of view of the underlying 
system architecture. Апа you 
will find lots of source code 
that encourages exploration of 
C's internal structure. 

Next comes a good guide 
through the confusing—even 
to experienced program- 
mers—maze of arrays and 
pointers, though this is not so 
much a set of hard-and-fast 
rules describing proper tech- 
niques as it is a series of invita- 
tions to experiment. Some of 
the examples given are sur- 
prising; you'll find yourself 
looking at an expression with a 
different eye. 

The section covering de- 
bugging presents an assort- 
ment of techniques, most of 
them basic commonsense 
methods. The author offers 
some novel suggestions for ap- 
plying front-end code to the 
memory allocation functions 
(use of which 1s notorious for 
yielding cranky code); the re- 
sult is a tightening up of error 
checking in these routines. 

The appendixes of Ad- 
vanced C Tips and Techniques 
really shine. Here you'll find 
useful minimanuals for popu- 
lar C compilers, including 
SCO Хепіх System V, Micro- 
soft C 5.0, Turbo C, Micro- 
port's System V Unix (for the 
AT and 80386 machines), 
and, of course, the standard 
Unix C compiler. 

If you're a serious C pro- 
grammer and your work spans 
a variety of machines, this 
book belongs on your shelf 
right next to the high-potency 
vitamins. —Richard Grehan 


An Introduction to Object- 
Oriented Programming and 
Smalltalk by Lewis J. Pinson 
and Richard §. Wiener, Addi- 
son-Wesley, Reading, MA: 
1988, 502 pages, $27.95. Ob- 
ject-oriented programs have 
been around since the develop- 
ment of Smalltalk at the Xerox 
Palo Alto Research Center 
labs in the late 1970s, but only 
recently have hardware prices 
fallen enough to make such 


systems obtainable by home 
enthusiasts and useful to small 
businesses. In the 1980s, the 
invention of C++, an exten- 
sion of the C language that in- 
cludes constructs for object- 
oriented programming, has 
greatly increased interest in 
the object-oriented program- 
ming methodology. 

With uncanny timing, Lew- 
is J. Pinson and Richard S. 
Wiener, professors at the Uni- 
versity of Colorado, have writ- 
ten two books to teach this 
methodology, using the two 
most prominent object- 
oriented languages, C + + and 
Smalltalk. 

C++ 15 а superset of C that 
retains all the power of that 
language but includes object- 
oriented features, such as data 
abstraction, encapsulation, in- 
heritance, and polymor- 
phism. Invented at Bel] Labs 
by Bjarne Stroustrup, the 
original С + + is a preproces- 
sor that interprets C++ code 
and translates it into C so that 
compatibility with existing C 
compilers is guaranteed. 
Thus, the programmer is 
spared efficiency problems 
that often plague Smalltalk 
environments. 

Pinson and Wiener's book 
assumes that the reader under- 
stands C but knows nothing 
about C + + or object-oriented 
programming. The book pro- 
vides a tutorial of C++ and 
then continues into a more 
technical presentation of the 
topics listed above (e.g., data 
abstraction}. The program- 
ming examples are particular- 
ly enlightening, such as the 
“superfast spelling checker” 
that effectively uses data en- 
capsulation and inheritance. 
The book concludes with case 
studies, including the grand 
finale, an interactive algebra- 
ic expression evaluator. 

The authors consider 
Smalltalk the language “most 
true to the object-ortented phi- 
losophy.” Therefore, they de- 
vote almost twice as many 
pages to Smalltalk in order to 
delve into the methodology, 
the language, and the Small- 
talk environment. For the 

continued 
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ZENITH UNVEILS THE AT-CON 


ZENITH INNOVATES AGAIN- Zenith's collection of AT compatibles 
began with the Z-386.” An introduction that ushered in such 
industry firsts as zero wait states, cache memory and slushwüre- 
for greater speed and faster memory access. Once again, Zenith’s 
constant pursuit of innovative, user-relevant technology has 
created faster, better computers. 

The new 2-248/12" and Z-286 LP™ desktop PCs. Two new 
master-strokes that respond to today’s need for smaller size and 
maximum expansion. Two more reasons why Zenith is the leading 
supplier of AT-compatible systems. 

The compact 27-286 LP combines a four-inch low profile and 
space saving small footprint with performance you'd expect from 
a unit three times its size. 

The Z-286 LP comes standard with IMB RAM—expandable to 
6MB without using an expansion slot. Generous memory capacity 
to run new MS 05/2” applications. And with a single 3.5" floppy 


and fast 40MB hard disk you have truly impressive storage capacity. 


The 2-248/12 is among the fastest 286 systems available. Its 
zero wait state design magnifies its 12MHz to speed past T6MHz 
systems with wait states. 

AT is a registered trodemork of IBM Corp. 


^ MS 05/2 (5 9 trademark of Microson Corp 


The 2-248 15 0150 510 m dard with IMB ВАМ: 

up to 6МВ without using an Date However, four open 
expansion slots can artfully handle future growth. Co tions 
of 5.25" 3.5" floppy or 40, BO and 160MB hard disks truly expond 
all your options. 

All systems are available with гелі revolutionary Flat 
Technology Monitor (shown above) and VGA-compatible video card 
for ultimate video performance. 

With breakthrough after breakthrough, these new computers 
are yet further proof that Zenith's AT-compatibles define the State 
of the Art. See the "AT Collection” now showing at your Zenith 
Data Systems authorized dealer, For your nearest location call: 
1-800-553-0350. 


emira | Cata 
systems 


THE QUALITY GOES IN BEFORE THE NAME GOES ОМ” 


с 1988, Zenith Dolo Systems 
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|QSET: 


The Simple 
Approach to 


Powerful Solutions. 


And simple means fast! Applications in 


Menu driven 


No neu language 


| 
AT type enuironment 


Rapid prototyping 
Multi-user 


Оша and system integrity 


use instead of in development. Applica- 


tions completed when other system 
developers are still getting started. 


QSET i5 the most productive approach 
you can take to 1/0 applications. Easy to 
learn. fast, and flexible. Combines the 
power of UNIX. Xenix. C. and any 3OL you 
choose for powerful, portable applications. 
Supports relational, hierarchical. and net- 


work database structures. 


Built-in program logic insures data and 
system Integrity: you can't build a bad 


application using QSET. 


Find out more. Call 800-727-2072, Ask 
lor our product brochure and our very 
attractive introductory pricing offer. 


n S D | \ АП Applications 
4 Software Solution. 


(SET (в а trademark of Business Management Data, Гас. 
UNIX їз a frodemark of ATAT. Xenix 14 a Trademark of Microsoft Corparaiion. 
AT isa trademark of International Business Machines Corporation. 


Line Conditioner 
in every UPS. 


125-250 
250 WATTS. 
МАХ. OUTPUT | 


DEALERS 

& DISTRIBUTORS 
WELCOME 

TEL: 416-470-6611 
FAX: 416-479-7392 


o 


SENDON 


Affordabia Power 
Protection 


МАХ OUTPUT 


Now, at no extra charge, the new Sendon UPS back-up 
power supplies feature a built-in line conditioner that 
enables your computer to work indefinitely under brown- 
out conditions without drawing on the battery power 
reserve, which is saved for emergency uses (black-outs). 


FOR MORE INFORMATION, PLEASE CONTACT: 


FAX: 201 770556 716-343-0012 


COMDEX/Fall 
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604-276-0672 514-871 0616 


See us ai the Fall Comdex 
Show In the Lat Vegas Bally 
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most part, their Smalltalk 
book uses the perspective of 
this environment so that ac- 
cess to a Smalitalk machine is 
almost a necessity for using 
the book (screen diagrams are 
included, however). Given 
that Smalltalk environments 
are relatively rare and normal- 
ly require a mouse, this is a 
small drawback to the book. 

The authors present the cen- 
tral concepts of Smalltalk— 
but not the entire language— 
thoroughly, allowing you to 
explore further possibilities 
independently. In addition, 
topics are presented incremen- 
tally: onanelementary level at 
first, and later at a more ad- 
vanced, abstract level. This 
eases the comprehension pro- 
cess considerably. Programs 
are generally small, well- 
chosen, and easy to under- 
stand and extend. 

The book is designed as an 
introduction both to Smalltalk 
and to object-oriented pro- 


-gramming. It assumes по 


prior knowledge of either. The 
discussion is squarely aimed at 
the professional programmer 
or advanced computer science 
student. —Jason Levitt 


What Every Engineer 
Should Know About Artifi- 
cial Intelligence by William 
А. Taylor, MIT Press, Cam- 
bridge, MA: 1988, 331 pages, 
$25. Computers already can 
check circuit design rules and 
verify the manufacturability 
of printed circuit boards. They 
can calculate part routing in 
machine shops and devise the 
best assembly procedures in 
many factories. In short, Al 15 
having a profound impact on 
every aspect of engineering. 
The book offers an insight- 
ful survey of AI and expert 
systems for the engineering 
community. The author dis- 
cusses multitudes of engineer- 
ing opportunities in AI re- 
search and throws light on 
programming approaches 
such as function-based, 
object-oriented, and rule- 
based orientations. He also in- 
troduces the important AI lan- 
guages, Lisp and Prolog. 
Taylor is an international 


consultant on practical appli- 
cations of AI, and his experi- 
ence shows in the book's 
hands-on details. The book 
concludes with a look at future 
trends and a fascinating dis- 
cussion of the Japanese com- 
puter industry and the fifth- 
generation computer project. 
—Dong H. Kim 


Principles of Database Sys- 
tems by Jeffrey D. Uliman, 
Computer Science Press, 
Rockville, MD: 1988, 631 
pages, $41.95. This new vol- 
ume covers mainly "classi- 
cal" (relational) database sys- 
tems. Knowledge-based 
systems, as represented by 
logical rules, are also intro- 
duced. After defining key 
terms for relational, object, 
and knowledge-based sys- 
tems, the author shows how 
these methodologies are inter- 
related in the development of 
more powerful systems. Ex- 
amples of programming lan- 
guages used in each method- 
ology, such as DDL (Data 
Definition Language), pro- 
posed by the Data Base Task 
Group, and the object-ori- 
ented language OPAL, are 
explained and discussed 
extensively. 

The book also deals with 
physical storage techniques, 
design theories for databases, 
security, integrity, concur- 
rency control, recovery in 
database systems, and distrib- 
uted database systems. The 
chapter entitled ‘Protecting 
the Database Against Misuse” 
contains particularly valuable 
discussions of computer secu- 
rity and safety. The book in- 
cludes over 200 exercises at 
graded levels of difficulty, 

—Dong H. Kim 


CONTRIBUTORS 


Dong H. Kim is a researcher 
and consultant in artificial in- 
telligence. He lives in Chapel 
Hill, North Carolina. Joel 
West 1s president of Palomar 
Software and lives in Vista, 
California. Richard Grehan 
is a senior technical editor at 
BYTE. Jason Levitt is a Unix 
consultant in Austin, Texas. 


Above you see the most 
ingenious printhead developed 
In years. 

It's a new stored-energy head 
that uses less energy and deliv- 
ers more speed than traditional 
ballistic printheads. 

And according to /nfoworld? 
delivers constantly superior print 
quality, with letter quality compa- 
rable to a laser. 

You'll find this printhead, 
with its seven patents on design, 
materials, and production proc- 
ess, only on Mannesmann Tally's 
newest family of printers. Includ- 
ing the 24-needle MT330 word 
processing printer, a 10,000 page- 
per-month, 300 cps printer. And 


Circle 203 on Reader Service Card (DEALERS: 204) 


the 18-needle MT 340 data proc- 
essing and industrial graphics 
printer, a 13,000 page-per-month, 
400 cps machine. 

We invite you to compare 


either of these heavy-duty ни» ft - 
printers to their Japan- и | өз 


price, call the number below 
for the name of your 
nearest dealer. 


ese counterparts. prs 
Because head to | | | 
head, we win. | MT340 MT330 with optional dual 
And body to body? Again bin sheel feeder 


from Infoworld: "...most plastic 
and metal components appear 
quite a bit sturdier than their 
Japanese equivalents." 

Again, bad news for Japan. 
But very good news for you. 

To take advantage of this 
news at a pleasantly surprising 


900-843-1347... 


In Washington state, call: 


206-251-5524 Ext. 170 
Infoworld, July 6, 1987 
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- PRICES YOU CAN FIND ONLY IN 


Гай, далее 
V, p cts, 


GREAT PRICES - SUPER 
SERVICE AND UNBEATABLE 
AVAILABILITY! 


Ке, 
^ 
ж 
.“ 


E» LN 
ШТУ 


CALL PROGRAMMER'S PARADISE TODAY and discover our commitment to bringing you 


the best software at the best prices. You'll also find software pros to help you select the product 
that you need plus immediate shipment on our stock of 1000 products and a 30-day money back 
guarantee. Paradise is ready and wailing for you. 


LIST OURS 
ASSEMBLY LANGUAGE 


Advanlage Disassembler 295 279 
MS Macro Assembler 150 105 
OPTASM 129 115 
Visible Computer: 80286 100 90 
BASIC 
GraphPak Professional 149 129 
LaserPak 69 60 
MS BASIC/6.0 295 199 
MS QuickBASIC 99 69 
QBase 99 90 
QBase Report 69 60 
QuickMenu 44 45 
QuickPak Professional! 149 129 
QuickWindows 79 70 
w/Source 99 90 
Turbo Basic 100 69 
Turbo Basic Toolboxes 100 59 
C LANGUAGE 
ADVANTAGE C + + 495 479 
C-terp 298 232 
High C 595 529 
Lattice C 450 289 
Microsofi C 450 299 
NDP C-386 595 529 
QuickC 99 69 
RUN/C Professional 250 159 
Turbo С 150 105 
WATCOM C 295 269 
C LIBRARIES/UTILITIES 
C ASYNCH MANAGER 175 137 
C TOOLS PLUS/5.0 129 101 
C Чийу Library 199 139 
CxPERT 395 335 
Essential Comm Libra 165 125 
Greenleaf Bus. MathLib. 239 159 
Greenleaf Comm Library 225 169 
Greenleaf Functions 209 155 
Greenleaf SuperFunctions 265 179 
Greenleaf TurboFunctions 109 79 
PiorCe 395 215 
PC-lint 139 101 
Pre-C 295 159 
Resident C w/Source 198 169 
TimeSlicer 295 279 
wiSource 1000 899 
Turbo C Tools 129 99 


62 BYTE * NOVEMBER 1988 


LIST OURS 
C GRAPHICS 
Essential Graphics 299 229 
wiSource 598 509 
Graphic 395 322 
GSS Graphic Dev. Toolkit 495 409 
HALO "88 325 219 
Mela WINDOW 195 162 
Mela INDO PLUS 475 232 
C SCREENS/WINDOWS 
C-Scape 209 282 
C-Worthy 295 249 
JAM 750 684 
PANEL Plus 499 395 
PANEL/OC or TC 129 99 
Vitamin C 225 162 
VCScreen 100 — 80 
Windows for C 1% 16% 
Windows for Data 295 259 
w/Source 590 519 


RETURNS ARE À 
BREEZE 


dBASE LANGUAGE 


Clipper 695 439 
dBFast 100 75 
FoxBASE + 395 249 
Flipper 195 182 
R&R 149 129 
SilverComm Library 150 139 
Tom Rettig's Library 100 80 
FORTRAN COMPILERS 

Lahey F77 FORTRAN 477 429 
Lahey Personal FORTRAN 77 95 B6 


LIST OURS 
М5 FORTRAN 450 299 
RM/FORTRAN 595 479 
PASCAL COMPILERS 
Microsoft Pascal 300 199 
Professional Pascal 595 549 
Turbo Pascal 150 105 
Turbo Pascal Dev. Toolkit 395 289 


TURBO PASCAL ADD-ONS = 


Overlay Manager 45 
Science and Engin. Tools 75 70 
T-Debug Plus V. 4.0 45 40 
wiSource 91 80 
Turbo Analyst 4.0 75 59 
Turbo Geometry Library 150 135 
Turbo Halo 95 80 
Turbo MAGIC 199 179 
Turbo Plus 100 89 
Turbo POWER SCREEN 129 99 
Turbo POWER TOOLS PLUS 129 99 
Turbo Professional 99 80 
Turbo Professional 4.0 99 80 
Turbo Toolboxes (Borland) 100 69 
Turbo Tutor 70 45 
Turbo WINDOW/JPascal 95 80 
DEBUGGERS 
Periscope I 695 563 
Periscope II 175 141 
Periscope 11-Х 145 10% 
Periscope 11 10 MHZ 1395 1143 
PfixB&plus 395 215 
T-Debug PLUS V. 4.0 45 40 
w/Source 90 80 
DISK/DOS/KEYBOARD 
Advanced Norton Utilities 150 99 
Command Plus V, 2.0 80 70 
Disk Optimizer 70 59 
Fastback Plus 189 142 
Mace Utilities gg 90 
Norton Commander 75 55 
Nonon Utilities то ы 
PC Tools Deluxe 80 70 
Vieature Deluxe 120 111 
X-Tree Pro 129 11 


LiST OURS 
EDITORS 
BRIEF 195 CALL 
Epsilon 195  t51 
DIT 150 120 
MKS VI 75 6b 
Multi-Edit 99 90 
Norion Editor 75 65 
PC/EDT + 295 269 
PI Editor 195 165 
SPF/PC 245 185 
VEDIT PLUS 185 131 
FILE MANAGEMENT 
Birieve 245 185 
Xtrieve 245 189 
Report Option 145 109 
Btrieve/N 595 455 
CRTREE 159 129 


1000 BRAND NAME 


PRODUCTS IN 


c-tree 3% 318 
rirec 295 241 
d-tree 495 395 

авс Ill 250 169 

авс Ill PLUS 750 599 

dB. VISTA or dB. QUERY 195 CALL 

Informix Products CALL CALL 

XOL 795 599 

UNIX/XENIX 

Microport: 

286 DOS Merge 249 219 
System V/AT (Complete) 649 549 
Runtime Package 249 209 
Unlimited License Kit 249 209 

SCO: 

XENIX 5ys V (complete) 1295 999 
Operaling System 595 479 
XENIX for р? 50,60, 80 CALL CALL 

05/2 DEVELOPMENT TOOLS 

Btrieve for 05/2 595 455 

Epsilon for OS/2 195 151 
reenleaf Bus MathLib 299 209 

Greenleaf Data Windows 395 279 

GSS Dev. Toolkit for OS2 695 559 


NEU DPT 
|. NEW RE 
ED EX 
_ ACTC | 


Inm n A 
шы а 


PARADISE 1-800-445-7899 


LIST OURS 
KEDIT V.4.D far О5/2 15 139 
Microsoft Languages CALL CALL 
PANEL Plus for O 495 395 | 
Rbase for OS/2 895 CALL 
Vitamin C for 092 345 279 | 
Windows for Data for O5/2 395 CALL 
OBJECT-ORIENTED 
PROGRAMMING 
ACTOR 495 423 
ADVANTAGE C + + 495 479 
C-talk 150 137 
PforCe + + 395 215 
Smalltalk. V 100 85 
Communications 50 45 
ЕСА/УСА Color Ext. 50 45 
Goodies #1 or 2 50 45 
Smalltalk/V 286 200 169 
386 SOFTWARE 
3865-to-the-Max 79 66 
DESQview 1330 15 
FoxBASE + /386 595 399 
High С 386 895 799 
Microport 
System V/386 (complete) 899 769 
Runtime System 299 255 
MS Windows M6 195 130 
МОР C or Fortran-386 595 529 
PC-MOS 386 CALL CALL 
Phar 386IASM/Link 495 409 
SCO XENIX 
Sys. V 386 (complete) 1495 1195 
„үа System 695 589 
V 245 182 
ADDITIONAL PRODUCTS 
Carbon Copy Pius 195 142 
Dan Bricklin's Demo 1! 195 179 
FLOW CHARTING 11 229 205 
Logitech MOD ІІ Dev Sys 249 209 
MathCAD 395 282 
MKS Toolkit 169 145 
PC Scheme 95 Bá 
Finish 395 215 
PlinkBéplus 495 275 
Po e 149 131 
PVCS Corporate 395 359 
Source Prnt 97 80 
Tree Diagrammer 77 7% 
BLAISE 
ASYNCH MANAGER 175 137 
C TOOLS РЦ/5/5,0 129 99 
Turba ASYNCH PLUS 129 99 
Turbo C TOOLS 129 99 
Turbo POWER SCREEN 129 99 
Turbo POWER TOOLS PLUS 129 99 
MICROSOFT 
MS BASIC Compiler 6.0 295 199 
MS C Compiler 450 299 
MS COBOL Compiler 900 599 
MS Excel 495 329 
MS FORTRAN 450 299 
MS Macro Assembler 150 99 
MSs ure Serial or Bus i bc 
wiEasyCAD 
wi Windows 200 139 
MS 05/2 Prog. Toolkit 350 239 
MS Pascal Compiler j300 199 
MS QuickBASI 93 69 
MS QuickC 99  &9 
w/serial mouse 249 149 
MS Sort 195 130 
M5 Windows/286 99 69 
MS Windows/306 195 130 
M5 Windows Dev. Kit 500 319 
MS Word 450 285 
MEDIA CYBERNETICS 
От, HALO Ш 140 101 
HALO GPE 195 162 
HALO '88 325 219 
HALO '88 - MS Developers 595 399 
TurboHALO for C 95 80 
dl at Toolbox 99 80 
Operatin stem Toolbox 
PENX ы 99 BO 
PCVMS 99 80 
Wendin-DOS 139 109 
Application Dev. Kit 99 80 
ext Editor 69 59 
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Programmers 
Pradit 


PROGRAMMER’S PARADISE: 
HALO '88 


The latest version of the industry standard. 
Now adds to the library, subroulines and 
devices which íacilitate the development of 
contemporary applications such as Desktop 
Publishing, Document Management, Vision, 
and DOE HALO '88's powerful functions 
reduce development time by offering fast, 
effective subroutines. And no other graphics 
library supports more languages, more com- 
ilers or more devices, 
IST; $325 
SPECIAL OFFER: $219 


“HALO 
POWER SCREEN 


Powerful new screen management system far creating pop-up 
windows, pull-down menus, context sensitive help, and spe- 
cially customized interfaces. Interactively 
tia paint screens using powerful editing func- 
tions and store the screen information in 
à database that can be maintained and 
accessed from your application programs. 
From Blaise сатри, а proven leader in 
providing useful tools for professional 
ee -- $ 
ST: $129 Ee 
OURS: 699 BLAISE COMPUTING INC. 


WENDIN-DOS VERSION 2.5 
WENDIN-DOS is the new multi-tasking, multi-user MS-DOS 
replacement operating system for IBM compatible Personal 
Computers. Version 2.5 allows users to create hard disk parti- 
tions greater than 32 MB. WENDIN-DOS uses the MS-DOS file 
system, and supports MS-DOS commands while providing new 
ones to enable multi-tasking, file protection, and command 
language extensions and enables you to access your files with 
DOS, UNIX, or VAX/VMS Style file names — whichever you 
prefer. WENDIN-DOS supports several users on the same com- 
uter. WENDIN-DOS now includes ХТС, Wendin's ULTIMATE 
ROGRAMMER'S EDITOR! 
Minimum 512K memory. 
LIST: $139 Ours: $109 


MICROSOFT COBOL COMPILER 


The complete COBOL development solution for creating OS/2 
and MS-DOS applications. 115 certified high-level ANSI 55 

' COBOL. And it's a native code com. 
piler, assuring extremely fasi 
execution. 


MICROSOFT COBOL supports the 
enormous memory requirements of 
mainframe applications. Develop and 
maintain applications on a personal 
computer and port them to a mini- 
computer or mainframe. 

LIST: $900 OURS: $599 


1-800-115-7899 


A Division of Magellan Software Corp 
55 South Broadway, Tarrytown, NY 10591 


HOW WE WORK 
PHONE ORDERS 


Hours 9 AM —7 PM EST. We 
accept MasterCard, Visa, Ameri- 
can Express. Include $3.95 per 
item for shipping and handling. 
All shipments by UPS ground. 
Rush service available, ask [ог 
rates when you order. 


MAIL ORDERS 


POs by mail or fax are welcome. 
Please include phone number. 


RETURN POLICY 


Our "No Hassle” policy means 
if you're nol satisfied with а 
product from Programmer's, 
simply return it within 30 days 
for a refund. Some manufactur- 
ег’; products cannot be returned 
once disk seals are broken, so 
check before you buy. 


TECHNICAL 
SUPPORT FROM 
SOFTWARE 


Y 
INTERNATIONAL 
ч T t 
SERVICE 
Take advantage of our Inter. 
national business number for 
details on export charges 


and exchange rates. Payments 
should be made in U.S. dollars. 


DEALERS AND 
CORPORATE ACCOUNTS 


Call and ask for our catalog and 
special volume discounts. 


UNBEATABLE PRICES 


We'll match lower nationally 
adverlised prices. 


In INY: 914-332-4548 
Customer Service: 
914-332-0869 
International Orders: 
914-332-4548 
Telex: 510-601-7602 
Fax: 914-332-4021 


Call or Write for 
Latest Free Catalog! 
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with new UniLab Microprocessor Development Tools 


в — G4Kbytes from hard disk to emulation 
memory in 5 seconds. That's moving. But 
today you've got to be fast just to stay in the 
race for better microprocessor designs. 

B  Thesecret is a new, high-speed parallel 
interface: the Orion bus. Which zips data 
between your PC/AT and the 8620 analyzer- 
emulator, breaking the RS- 232 bottleneck. 

B The 8620 with O-bus gives you complete 
progran diagnosis — and solutions — in real 
time. For more than 150 different micro- 
processors. Using the same command set 
environment. 

B  Agenerous 2730 trace-cycle buffer with 
selective filtering lets you cut through the 
clutter and display just the traces you wish. 
And you get 1ивес resolution in program 
lime measurement, Plus continuous InSight 
monitoring of your 
program's key 
functions as they 
are performed. 
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InSight Display. InSight blends analyzer- 
emulator techniques to give you continuous, 
real time monitoring of key processor functions. 
And still services user interrupts. It displays 
changing register contents, 1/0 lines, ports, 
user-defined memory windows. With your 

own labels. 


=  Ontopofthat, you get UniLab's trade- 
mark ability to debug by symptom, not just by 
breakpoint and single step. And, to help 

you complete the job on time, on the spot, 4 
stimulus generator and EPROM programmer 
are included. 

в = Ease of use, another Orion trademark, 
is also built in. So you have all the familiar 
features and formats you're used to working 
with. It doesn't matter if your project is a 
single chip controller or complex 16-bit 


Analyzer Triggers. Commonly used triggers 
can be selected quickly from a list of standard 
and user-defined triggers. 


microprocessor, the 8620 is the top price/ 
performance analyzer-emulator that does it 
all. At just $4380. With processor Personality 
Paks typically $550 each. 

€ — UniLab 8620. Fast-lane debugging that 
pets vou to market quicker. 


Call toll-free: 800 / 245-8500. 
In CA: 415/ 361-8883 


702 Marshall St, Redwood City, CA 94063 
TLX 530942 FAX 415/361-8970 


Computer Integrated Instrumentation 
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PERSPECTIVE 
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What's New 


Short Takes 

NEC Ultralite 

NEC ProSpeed 

The Norton Commander 
Compaq Deskpro 386/20E 
Personal Measure 


First Impressions 
The NeXT Computer 


Reviews 

Project management 
software 

The Compaq 386s 


ALR's FlexCache 25386 . 


Levco TransLink and CSA 
PART boards 

Zortech's С++ 1.0 
PC-Lint 2.15 

SpinRite 1.02 

FullWrite Professional 1.0 
Remote? 1.0 

Review Update 
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IT’S TIME TO DO SOME 


SERIOUS 386 BUGBUSTING! 


PROBE’; menu i POP registers 
"а бӨЗМ Source Probe Uersios 1.08 RIS. up 
bar and рий- — and down with a 
down menus set а "un single key. 
ET id гы еше теле мезі, upper band; вы 
interfaces. lait (leur, Sapper. step): i- 
m ч Treun 
ee of ШИША @ 
тї С Г Ca и ені bed a vas ; This is an 
PROBE has  ——— ED 2. Г out-of-range 
source-level Print table. ran Е: memory-overwrite 
debugging to let tabr = louet 7% | | gen bug. Since it is 
you “С” your while ake ‹ ce upper) ( | Пар Аа) E interrupt related, 
ж-е т ——MÓ ]À]À : : 
e Compete colslas — %; | PEL ama T 
Бег. eee real time. 


——— M E E | 


elcome to your nightmare. Your company has bet 
W the farm on your product. Your demonstration 
wowed the operating committee, and beta ship- 

ments were out on time. Then wham! 

All your beta customers seemed to call on the same day. 
“Your software is doing some really bizarre things; they say. 
Your eredibility ts at stake. Your profits аге at stake. Your 
sanity is at stake. 


THIS BUG'S FOR YOU 

You rack your brain, trying to figure something out. Is it a 
random memory overwrite? Or worse, an overwrile to a stack- 
based local variable? Is it sequence dependent? Or worse, 
randomly caused by interrupts? Overwritten code? Undocu- 
mented "features" in the software you're linking to? And to 
top it off, your program is too big. The software debugger. 
your program and it's symbol table can't fit into memory at 
the same time. Opening a bicycle shop suddenly isn't such a 
bad idea. 


THIS DEBUGGER'S FOR YOU 

Announcing the 386 PROBE™ Bugbuster.*from Atron. Nine 
of the top-ten software developers sleep better at night 
because of Atron hardware-assisted debuggers. Because they 
can set real-time breakpoints which instantly detect memory 
reads and writes. 

Now, with the 386 PROBE, you have the capability to set a 
qualified breakpoint, so the breakpoint triggers only if the 
events are coming from the wrong procedures. So you don't 
have to be halted by breakpoints from legitimate areas. You 
can even detect obscure, sequence-dependent problems by 
stopping a breakpoint only after a specific chain of events has 
occurred in a specific order. 


“Veruca for COMPAQ, PS/2-SUs and compatibles Copyright ' 


| М. 
ЕЖ» 
ы 


1987? by Atmn. 186 PROBE ix a trademark of Aron. Call 44-2-855-883 in the UK and 49-8-985-8020 in West Germany 


Then, so you can look at the cause of the problem, the 386 
PROBE automatically stores the last 2K cycles of program 
execution. Although other debuggers may fry to do the same 
thing, Atron is the only company in the world to dequeue the 
pipelined trace data so you can easily understand it. 

Finally, 386 PROBE's megabyte of hidden, write-protected 
memory stores your symboi table and debugger. So your bug 
can't roach the debugger. And so you have room enough to 
debug а really big prograr m. 

тен 


= | COULD A GOOD NIGHT'S SLEEP 

PUT YOU IN THE TOP TEN? 

Look at it this way. Nine of the top-ten software products in 

any given category were created by Atron customers. Maybe 
their edge is ~ a good night's sleep. 

Call and get your free, 56-page bugbusting bible today. 

Апа if you're in the middle — of a nightmare right now, 

à | give usa purchase order 

number. We'll FEDEX 

you а sweet dream. 


= 
^ „= ll 
A, sm - jE. (CAU 
AA = 
E Е BUGBUSTERS 
= 
A division of Northwest Instrument Systems, Inc. 


Saratoga Office Center & 12950 Saratoga Avenue 
Saratoga, CA 95070 € Call 408/253-5933 today. 
TRBA 
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WHAT'S NEW 


MIDI Meets DOS 
in a Laptop 


amaha Music intro- 

duced an MS-DOS-com- 
patible laptop that's designed 
specifically for professional 
musicians. 

At first glance, the СІ 
seems no different from a stan- 
dard laptop. 

Ап 8- or 10-MHz Inte] 
80286 microprocessor is cou- 
pled with 64K bytes of ROM, 
640K bytes of RAM (upgrad- 
able to 1 or 2.5 megabytes), 
and two 720K-byte 34-inch 
floppy disk drives (or an op- 
tional 20-megabyte hard disk 
drive/720K-byte floppy disk 
drive configuration). 

The backlit digital liquid 
crystal display offers 640- by 
400-pixel resolution, and you 
can connect an external 
monitor. 

Several features, however, 
distinguish this machine. The 
first is MIDI compatibility, 
which you can access through 
the 11 MIDI ports (2 in, 1 
through, and 8 out) that line 
the back of the 15- by 15- by 
3-inch, 18-pound machine. 

There's built-in tape syn- 
chronization functionality and 
two sliders on the side of the 
keyboard for pitch bend, vol- 
urne, tempo, and other func- 
tions that work off music- 
specific software packages. 

Music-specific hardware 
includes a chip that gives the 
C] a system timer. 

Also, Yamaha claims that 
about two dozen third-party 
software manufacturers are 
ready to deliver as many as 
100 programs. 

Price: $2995; $3995 with 
hard disk drive option. 
Contact: Yamaha Music 
Corp., USA, P.O. Box 6600, 
Buena Park, CA 90622, 
(714) 522-9011. 

Inquiry 753. 


SYSTEMS 


Yamaha СІ breaks the music barrier. 


= = write both 400K -byte and 
: 800K-byte Apple floppy 
Apple Joins the disks as well as MS-DOS and 
68030 Bandwagon OS/2 720K-byte and 1.44- 
megabyte floppy disks. 

A new CPU, floating- Two drive configurations 

point coprocessor, and are available: one |.44-тера- 
floppy disk drive controller byte floppy disk drive, or one 
mark the advanced technology | 1.44-megabyte floppy disk 
Apple Computer is promot- drive and an internal 80- 
ing with the introduction ofthe megabyte SCSI hard disk 
Mac IIX computer. drive. 

Motorola's 16-MHz 68030 The Mac IIX wil] run 
microprocessor has separate Apple's operating system ver- 
instruction and data caches sion 6.0. Inside the Mac Il- 
and includes Paged Memory size, 25-pound Mac IIX are 4 
Management hardware that megabytes of on-board КАМ 
supports shared memory and (expandable to 8 megabytes). 
virtual memory. It also Monitor and keyboard are 
includes the latest-genera- options. 
ion 68882 floating-point Price: $7769; $9369 with 80- 
coprocessor. megabyte hard disk drive. 

Apple says the new floppy Contact: Apple Computer, 


disk drive controller and its 
1.44-megabyte 34-inch flop- 
py disk drive, called Super- 
Drive, can format and read/ 


Inc., 20525 Mariani Ave., 
Cupertino, CA 95014, (408) 
996-1010. 

Inquiry 751. 


SEND US YOUR NEW PRODUCT RELEASE 


We'd like to consider your product for publication. Send us full 
information, including its price, ship date, and an address and 
telephone number where readers can get further information. Send 
to New Products Editor, BYTE, One Phoenix Mill Lane, Peter- 
borough, NH 03458. Information contained in these items is based 
on manufacturers ' written statements and/or telephone interviews 
with BYTE reporters. BYTE has not formally reviewed each product 
mentioned. These items, along with additional new product 
announcements, are posted regularly on BIX in the microbytes.sw 
апа microbytes. hw conferences. 


Wang Su 
Runs Its 
and Unix 


rmicro 
wn VS 


hree VS 5000 micropro- 

cessor chips provide the 
Wang VS 5000 with 25 to 
33.3 MHz of no-wait-state per- 
formance. On each of these 
scalable CMOS chips is an en- 
tire Wang VS instruction set, 
which the company claims 15 а 
variant of the IBM 370 main- 
frame instruction set. 

Wang's VS operating sys- 
tem comes standard, but a 
Unix-based system called the 
VS IN/ix 1s available as an op- 
tion. АП systems are shipped 
with a 1.2-megabyte 5!4-inch 
floppy disk drive. Each can 
also be equipped with one full- 
height hard disk drive, and 
one or two half-height hard 
disk drives, or half-height 
streaming tape drives. 

Model 30 operates at 25 
MHz and can handle as many 
as six terminals. It sports 1 
or 2 megabytes of RAM and a 
72-megabyte or 145-mega- 
byte hard disk drive. 

Model 40 operates at 25 
MHz, but it handles up to 16 
users, with each system con- 
taining 2 megabytes of RAM 
(upgradable to 8) and your 
choice of a 72-, 145-, or 326- 
megabyte hard disk drive. 

Model 50 operates at 28.6 
MHz for up to 32 terminals 
with 2 megabytes of RAM 
(upgradable to 8), and any of 
the three hard disk drives. 
Price: Model 30, $8800 to 
$13,900; Model 40, $15,200 
to $41,100; Model 50, 
$26,200 to $52,100. 

Contact: Wang Laboratories, 
Inc., One Industrial Ave., 
Lowell, МА 01851, (508) 
459-5000. 
Inquiry 752. 

continued 
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Erasable 
Technology Meets 
Optical Storage 


ISCUS Rewritable is a 

magneto-optical disk sub- 
system that's compatible with 
all MS-DOS- and OS/2-based 
systems. 

It’s a 5'Á-inch, 650-mega- 
byte subsystem that's compat- 
ible with the manufacturer's 
WORM and CD-ROM drives. 
Operation of the DISCUS is 
the same as a hard disk drive, 
except that the optical car- 
tridges are removable. The 
AGADrive SCSI host adapter 
is installed in a full-length AT 
or PS/2 (Micro Channel) 
slot. 

The system reads data 
from the 3M «designed remov- 
able cartridges using an 800- 
nanometer, 20-milliwatt semi- 
conductor laser diode. The 
cartridges have a polycarbon- 
ate chemical substrate that 
sandwiches a thin film of 
"earthen" elements. The 
laser polarizes (def lects) tiny 
elements on the thin film, 
making the writing magneto- 
optical. All reads are optical. 
Price: $4995; $250 for 
cartridges. 

Contact: Advanced Graphic 
Applications, Inc., 90 Fifth 
Ave., New York, NY 10011, 
(212) 337-4200. 

Inquiry 757. 


WHAT'S NEW 


PERIPHERALS 


—— нее = 


DISCUS rewrites optical disks. 


PC-Based CAD 
Peripheral 
for 2V»-D 


dra Systems' new PC- 

based CAD peripheral, 
Acclaim!, has roughly one- 
third the storage capacity of its 
minicomputer-based (CAD) 
System 3000. 

Both systems have 2 15 -di- 
mensional (2-D that can be 
viewed from multiple x, y, 
and z axes) functionality. Both 
have a quick response time of 
about Мә second. Both func- 
tions are perfect for the engi- 
neer designing the nuts-and- 
bolts-type components 
necessary in any manufactur- 
ing facility. 

Files can be shared with 


other Acclaim! systems, with 
PCs, or with the Adra 3000 
via Transmission Control 
Protocol/Internet Protocol 
(TCP/IP) Ethernet or 360K- 
byte floppy disks. Acclaim! 
can also be linked to an Айга 
file server for a multiple 
workstation environment. 

Applications software is 
Adra's Сайга-П, version 6.0, 
which works with MS-DOS 
3.1 or higher and with IBM 
PC, XT, and AT compat- 
ibles, including PS/2s. 

Compatible computers 
must have at least 20 mega- 
bytes of hard disk capacity, a 
graphics display (EGA and 
VGA monitors with 1024- by 
768-pixel resolution are sup- 
ported), a keyboard, and a 
mouse or tablet. 

Adra also sells a complete 


RS-232C Modem Doesn't Hog Your RS-232C Port 


he XE2400FT isa com- 
pact 2400-bps modem 
that requires no XT- or AT- 
compatible slots. It doesn't 
even use up your RS-232C 


port. 

If your RS-232C port isal- 
ready occupied, you simply 
unplug that device, plug the 
XE2400FT into your com- 
puter's RS-232C port, and 
plug the other peripheral 
into the XE2400FT's RS- 
232C port. This arrange- 
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ment gives the Xecom-de- 
signed modem the ability to 
receive and transmit through 
the telephone lines. Or you 
can flip a switch and be in di- 
rect contact with a printer, a 
mouse, another computer, 
or any other serial periph- 
eral device. 

The XE2400FT includes 
many functions. It's com- 
patible with the Hayes AT 
command set, and it features 
auto-answer, auto-baud, 


auto-dial, and redial func- 
tions. It also has a fully pro- 
grammable set of S registers, 
for programming the num- 
ber of rings or dialing time 
delay, for example. 

Price: $349 with communi- 
cations software; $477 with 
a serial mouse and compat- 
ible software. 

Contact: Xecom, Inc., 374 
Turquoise St., Milpitas, CA 
95035, (408) 945-6640. 
Inquiry 755. 


system, which includes a 10- 
MHz 80286-based PC (or a 
16-МН? 80386-based ma- 
chine), Acclaim!, a 15-inch 
УСА color display, and a 40- 
megabyte hard disk drive. 
Options include a 19-inch 
1024- by 768-pixel display, a 
data tablet and stylus, and a 
40-megabyte tape backup. 
Price: $10,795 to add Ac- 
claim! to your existing system; 
$14,995 with an 80286 pack- 
age; $17,995 with an 80386 
package. 

Contact: Adra Systems, 
Inc., 59 Technology Dr., 
Lowell, MA 01851, (508) 
937-3700. 

Inquiry 758. 


WORMSs That 
Slither Faster 


aximum Storage is 

banking on the idea that 
a permanent WORM (write 
once, read many times) media 
will be used for years to 
come. 

The 500-megabyte APX- 
4000 device is the company's 
second offering with non- 
erasable permanence in mind 
(it is conservatively estirnat- 
ed to last more than 10 years). 

The APX-4000, а 5'&-inch 
unit, is coupled with the com- 
pany's proprietary software 
for 28-millisecond access time 
resulting from both coarse- 
seek and fine-seek motors. 
Each drive comes standard 
with a controller card (XT- and 
AT-compatible) and an en- 
hanced small device interface 
port. 

Price: External version, 
$4450; internal version, 
$4250; double-sided car- 
tridges, $175; single-sided, 
$125. 
Contact: Maximum Storage, 
Inc., 5025 Centennial Blvd., 
Colorado Springs, CO 
80919, (719) 531-6888. 
[Inquiry 756. 

coniinued 


lf you perform a lext anywhere to 
calculations, the answer | support your work, 
is obvious. and see and record 

MathCAD 2.0. every step. You can 

It's everything | try an unlimited 
you appreciate about number of whal-ifs. 


And print your 
entire calculation as 
an integrated docu- 


working on a scratch- 
рай – simple, free-form 
math —and more. More 


speed. More accuracy. ment that anyone 
More flexibility. can understand. 
Just define your | Plus, MathCAD 
variables and enter your is loaded with powerful 
formulas anywhere on the screen. MathCAD built-in features. In addition to the usual trig- 
formats your equations as they're typed. onometric and exponential functions, it 
Instantly calculates the results. And displays includes built-in statistical functions, cubic 
them exactly as you're used to seeing them — splines, Fourier transforms, and more. lt also 
in real math notation, as numbers, tables handles complex numbers and unit conver- 
or graphs. sions in a completely transparent way. 
MathCAD is more than an equation Yet, MathCAD is so easy to learn, you'll 


solver. Like a scratchpad, it allows you to add be using its full power an hour after you begin. 
Requires IBM PC* or compatible, 5I2KB RAM, graphics card. 
ВЫ РС“ Jonernational Businene Machines Corporation. 
MathCAD9 Math Solt, inc. 


(© 198? Maik Sol, ine 
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What more could you ask for? How 
about the exciting new features we've just 
added to MathCAD 2.0.. 

* Built-in equation solver 

* Full matrix operations 

* Two to four times increase in 

calculating speed 

* Easier full-page text processing 

* Auto-scaled plots 

* Memory enhancements 

* Additional printer and plotter 

support 

* And more. 

If you're tired of doing calculations by 
hand or writing and debugging programs, 
come on over to our pad, MathCAD. The 
Electronic Scratchpad. 

Call for a detailed spec sheet and the 
name of a MathCAD dealer near you. 
1-800-MathCAD (In MA: 617-577-1017). 


MathCAD 


MathSeft, Inc., Ове Kendall Sq., Cambridge, MA 02139 
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WHAT'S NEW 


Bring MS-DOS 
to Your Mac 


wo coprocessor boards 

allow the Macintosh SE 
and II to run MS-DOS appli- 
cations easily, the manufac- 
turer claims. Each fits in a 
single expansion slot and in- 
cludes a parallel port for 
IBM PC-compatible printers 
and a serial port for RS-232C 
devices. All you necd to add is 
the operating systems. 

MAC/DOS SE, which is 
based on Intel's 8086, comes 
with disk-transfer and file- 
conversion utilities. These per- 
mit you to transfer files di- 
rectly, without having to use 
an external 5 !4 -іпсћ floppy 
disk drive. The SE board also 
supports Macintosh features 
(such as font style and size se- 
lection for desktop publish- 
ing, Multifinder and Switcher, 
and many Macintosh desk ac- 
cessories) while operating in 
the DOS environment. 

Memory is 128K bytes of 
RAM, upgradable to 512K. 
Macintosh disk drives are as- 
signed and used as DOS disk 
drives using a logical format. 
The SE's hard disk drive is 
partition-configurable from 1 
to 32 megabytes. 

The MAC/DOS II copro- 
cessing board, which is based 
оп Intel's 80286, includes 1 
megabyte of expansion mem- 
огу (upgradable to 2 mega- 
bytes) you can use for the Mac 
when you're not using it to 
run MS-DOS applications. Be- 
sides the parallel and serial 
ports, there's an optional 
80287 math coprocessor 
socket. 

Price: MAC/DOS SE with 
128K bytes of RAM, $795; 
with 512K, $1195; MAC/ 
DOS II with 1 megabyte of 
RAM, $1495. 

Contact: PerfecTek Corp., 
1455 McCarthy Blvd., Mil- 
pitas, CA 95035, (408) 
263-7757. 

Inquiry 760. 
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ADD-INS 


PerfecTek coprocessing lets Macs run DOS. 


NuView Images 
the Mac Il 


ST Research has an 8-, 

16-, and 24-bit color 
image-capture card for the 
Mac II that digitizes and 
manipulates images from 
NTSC- and RGB-standard 
sources. Typical applications 
vary from desktop presentation 
and publishing to medica! 
imaging and industrial 
inspection, 


After capturing the image, 
the single-slot board displays it 
with up to 640- Бу 480-pixel 
resolution through any Apple- 
compatible video display card 
(which Apple sells for $599). 
The image can subsequently 
be displayed (digitized to fit 
within multiple windows of 
any size), manipulated, stored, 
printed, or transferred to 
graphics applications. 

Key features include real- 
time hardware panning and 
zooming, clipping, and 
masking. Capture rate is 30 


CATV-Delivered Video Meets the PC 


ne of the first consum- 

er products involving 
data processing of cable te- 
levision-delivered video 
is now available from Cable- 
soft. 

LiveWire allows you to 
keep up with your stock mar- 
ket portfolio through the Fi- 
nancial News Network while 
you’re in an application in 
the DOS environment. Any 
time your PC, XT, AT, or 
compatible is tuned into 
FNN, delivered by your 
local cable television fran- 
chise, you've got the most 
up-to-date stock quotes 
available. 

Coprocessor multitasking 
allows LiveWire to signal 


you from within your appli- 
cation to buy, sell, stop buy- 
ing, or stop selling when 
prices reach preset levels. 
Included software allows 
for multiple portfolio man- 
agement with cash account- 
ing. There’s 64K bytes of 
ROM and 8K bytes of RAM 
for storage of historical data 
for securities, indexes, and 
portfolios. Software is in- 
cluded for some technical 
analyses of the historical 
data. 
Price: $995. 
Contact: CableSoft, Inc., 
307 West Burlington Ave., 
Fairfield, Iowa 52556, (515) 
472-8393. 


Inquiry 761. 


frames per second. The 
frame buffer is 1.5 megabytes 
of RAM, and the system pal- 
ette has up to 16.7 million 
colors. 

Price: $2099. 

Contact: AST Research, 
Inc., 2121 Alton Ave., Irvine, 
CA 92714, (714) 863-9991. 
Inquiry 763. 


LIM/EMS 4.0 
Boards from Intel 


bove Board Plus and 

Above Board Plus /О are 
Intel products supporting the 
Lotus/Intel/Microsoft Ex- 
panded Memory Specifica- 
tion (LIM/EMS) 4.0 and 08/2 
hardware for multitasking ca- 
pability above 640K bytes on 
the IBM PC, XT, AT, non- 
Micro Channel PS/2s, and 
compatibles. 

LIM/EMS offers access to 
32 megabytes rather than the 
conventional 640K-byte limit 
that can be accessed by appli- 
cations and utilities such as 
RAM disks and print spoolers. 
Since LIM/EMS 4.0 was re- 
leased, more than 4 dozen 
software packages have been 
revised to support the 
specification. 

With LIM/EMS and a pig- 
gyback card, Above Board 
Plus offers access to 8 mega- 
bytes. Memory on Above 
Board Plus can also be con- 
figured to OS/2, or extended 
memory. 

Above Board Plus I/O 
comes standard with one serial 
and one parallel port. 

Price: Above Board Plus, 
$745; Above Board Plus I/O, 
$895; piggyback memory 
board configured with 2 mega- 
bytes, $2195. 

Contact: Intel PCEO, Mail 
Stop С03-07, 5200 Northeast 
Elam Young Pkwy., Hills- 
boro, OR 97124, (800) 538- 
3373. 

Inquiry 762. 


continued 


It's Easy To See Why Quattro 
Is The Spreadsheet Of Choice! 


In fact, it's hard not to see. 
Because one look at Quattro* shows 
you a lot more for your money. 
More speed, more power, and the 
most spectacular presentation- 
quality graphics anywhere— 

built in. 


Dazzling and diverse 


If you went out looking, you'd 
be hard pressed to find spreadsheet 
graphics as dazzling and diverse 
as Quattro’s. If you did, they'd be 
in a separate standalone package 
with a separate standalone price. 
And they still wouldn't be inte- 
grated with your spreadsheet's 
menu commands the way 
Quattro's are. 


Brilliance built in 

Quauro lets you choose from 10 
different types of presentation- 
quality graphs and a huge selection 
of fonts, fill patterns and colors. 

Quattro supports PostScript* too. 
o0 you can use today's most popu- 
lar laser printers and typesetters to 
make your work—and yourself— 
look positively brilliant. 
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Hard copy made easy 


Quattro makes it easy to get hard 
copies of your graphics—with a 
printer or plotter, directly from the 
spreadsheet. In fact, you don't even 
have to leave the spreadsheet. 


Seeing is believing! 

Dazzling graphics are just one 
of Quattro' s eye-opening features: 
your dealer can show you the 
others. Quattro is easy to use and 
fully compatible; it even accepts 
familiar 1-2-3* compatible com- 
mands and uses data files created 
with other spreadsheets and data- 
bases. But Quattro gives you a lot 
more—in fact, twice the speed and 
power of the old standard. For only 
half the price. 


60-Day Money-back Guarantee* 


For the dealer nearest you 
call (800) 543-7543 


2993 


INTERNATIONAL 
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66 Quattro contains the most com- 
prehensive presentation graphics 
capability available in a spread- 
Sheet ... The graphs Quattro can 
produce surpass even those avail- 
able through add-on products like 
Lotus Graphwriter or Freelance 
Plus. If Borland wanted to, it could 
certainly sell the graphics portion 
of the spreadsheet on its own merit 
as a Standalone graphics application. 


Robert Alonzo, Personal Computing 


Quattro s presentation-quality gra- 
phics output capabilities rival 

those that 1-2-3 can obtain only in 
conjunction with separate presenta- 
tion graphics software ... For me, 
at least, Quattro has certainly 
become the character-oriented 
spreadsheet program of choice. 


William Zachmann, Computerworld 


In the few years since Lotus Devel- 
opment Corp. introduced 1-2-3, 
many companies have attempted to 
unseat Lhe king of the spreadsheet 
hill. The latest contender. Borland 
[nternational Inc.'s Quattro, suc- 
ceeds where other spreadsheet 
packages have failed ... Quattro is 
at least two steps ahead of 1-2-3. 


Ricardo Birmele, PCResource 99 


WHAT'S NEW 


Gateway Merges 
Token Ring and 
Ethernet 


f you have PCs on both 
Ё token rings and Ethernets, 
Harris Corp. has the Super- 
Net Gateway to connect both 
types of local-area networks 
together while providing you 
with an instant upgrade path 
to the minicomputer and main- 
frame worlds. 

It allows you to hotkey 
from PC applications (through 
either your token ring or 
Ethernet) to other PC applica- 
tions and in turn to main- 
frame applications, and vice 
versa, through the most stan- 
dard protocols, like TCP/IP 
and SNA. 

PCs, 3270 coaxial termi- 
nals, asynchronous terminals, 
it doesn't matter. IBM hosts, 
async hosts, Unix, MS-DOS. 
Same thing. A few of the 
issues Harris has addressed are 
terminal emulation, file 
transfer, and program-to-pro- 
gram communications. 

In its base configuration, 
Model 20 is a 16-MHz, 80386- 
based server. Harris sells it 
stripped down with 4 mega- 
bytes of RAM; a 1.2-mega- 
byte floppy disk drive; a 40- 
megabyte hard disk drive; a 
150-megabyte tape drive; con- 
sole; diagnostic modem; one 
32-bit, four 16-bit, and two 8- 
bit slots; and a Unix license. 

Model 30 is based on a 20- 
MHz 80386 microprocessor. It 
has 4 megabytes of RAM and 
comes standard with an 80- 
megabyte hard disk drive 
and four 32-bit, five 16-bit, 
and three 8-bit expansion 
slots. 

Both models operate under 
Unix System V with "MS- 
DOS as a guest." 

Price: Model 20, under 
$14,000; Model 30, $21,000. 
Contact: Harris Corp., Data 
Communications Division, 
16001 Dallas Pkwy., Dallas, 
TX 75248, (214) 386-2000. 
Inquiry 764. 
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Harris links token rings, Ethernets, and more. 


Ethernet Learns 
LocalTalk, and Vice 
Versa 


Е astPath 4 is designed to 
provide a gateway between 
Ethernet and Apple's Local- 
Talk, using either thin or stan- 
dard coaxial cabling. 

Compared to the previous 
Kinetics’ Ethernet/LocalTalk 
gateway, memory for pro- 
cessing and buffers between 
the 10-megabit-per-second 
data-transfer rate and the 230- 
kilobit-per-second data- 
transfer rate has been beefed 
up to 256K bytes, upgradable 
to 512K. 

Optional configuration 
and network-management soft- 
ware, called K-Star, can be 
loaded to FastPath 4 from any 
Macintosh on the network. 
Automatic address manage- 
ment is also provided with K- 
Star, allowing Internet Proto- 
col (IP) addresses, which are 
necessary for communication 
with an Ethernet host speak- 
ing Transmission Control 
Protocol/Internet Protocol 
(TCP/IP). 
Price: $2495. 
Contact: Kinetics, Inc., 
2540 Camino Diablo, Walnut 
Creek, CA 94596, (800) 433- 
4608; in California, (415) 947- 
0998. 
Inquiry #52. 


he GatorBox provides an 

Aperture File Protocol 
(AFP) to Network File Sys- 
tem (NFS) protocol translation 
to a LocalTalk-to-Ethernet 
gateway, Cayman Systems 
claims. 

This precludes the need to 
install any software on the 
AFP clients or the NFS 
servers. This functionality 
allows Macintoshes running 
Apple's AppleShare worksta- 
tion software to always "see" 
NFS servers as AppleShare 
servers. NFS servers simi- 
larly see each Macintosh that 
uses the GatorBox as an ordi- 
nary NFS client. 

Price: $3495. 

Contact: Cayman Systems, 
Inc., University Park at MIT, 
26 Lansdowne St., Cam- 
bridge, MA 02139, (617) 
494-1999. 


Inquiry 767. 
-——— cc 7 

Increase AppleTalk 
Beyond 230K bps 


aynaTalk, a connector 

box for Apple Macin- 
toshes and IBM PC, XT, AT, 
PS/2s (Models 25 and 30), and 
compatibles, increases data 
rates beyond the 230,000 bps 
of LocalTalk. 

Data rates depend on the 
bus structure, according to 
manufacturer Dayna Com- 
munications. That means that 
this connector box increases 
the data-transfer rate 10 750K 


bps when coupled with a Mac 
Plus, 800K bps with the Mac 
SE, and 850K bps with the 
Mac II. 

The AT bus allows the 
connector box to boost the 
data-transfer rate to 1.7 mega- 
bits per second. One connector 
box is required between each 
LocalTalk machine, or the 
data rate will default to 230K 
bps. Several network operating 
systems are supported, in- 
cluding AppleShare, NetWare, 
and TOPS. 

Price: Macintosh version, 
$189; IBM version, $289. 
Contact: Dayna Communi- 
cations, Inc., 50 South Main 
St., Fifth Floor, Salt Lake 
City, UT 84144, (801) 
531-0203. 

Inquiry 766. 


Token-Ring Device 
Adds to Number 
of PGs per Node 


ne Loca] Ring Hub 

from Madge Networks 
lets you add four PCs 
(equipped with token-ring 
cards) to the twisted-pair ca- 
bling between a token-ring 
multiple-access unit (MAU) 
and the PC on your desk. 

Token-ring MAUs, which 
are generally placed in wiring 
closets up to 100 meters from 
the PCs, are standard equip- 
ment on a token-ring local- 
area network—the second most 
popular LAN. 

Daisy chain up to two hubs 
off the first one and you can 
support a total of 10 PCs 
within that same 100 meters 
of cabling. 

Price: $445. 

Contact: Madge Networks, 
Inc., 534 Salem Ave. SW, 
Roanoke, VA 24016, (800) 
876-2343; in Virginia, (703) 
982-0638. 

Inquiry 765. 


cominued 


А child doesn't under- 
stand a hard disk crash. 
To her, lost data only 
means her mother won't 
be home until late. 


At Everex, we know that 
lost data means more than 
just time and money. That's 
ә _ why we make 


XS | a complete 
Lo t Data line of high 


= quality tape 
m Means Lost m 
B Opportunities | ШАЯ 
E Ш don’t cut 
| я 1 corners when 
| БУА the security of your data is 
| КИ at stake. 


| 


You don't get a second 
chance to recover what 
you've already lost. 


Everex tape backup 
systems. Because little girls 
can't wait. 


—===EVEREX— 


48431 Mibnont Drive € Fremont, California 


1-800-821-0806 
1-800-821-0807 in California 
See Everex Products at Comdex 


Las Vegas Hilton, Booth H8406 
Circle 126 on Reader Service Card (DEALERS: 127) 


ClearCase“ Mouse Special Edition From Logitech. 


To celebrate the shipment of our two millionth mouse, we 
took the covers off our winning technology 


But this mouse is a lot more than just a pretty case. Its 
compatible with virtually all mouse-based programs, plus you 
can program it to “mousify” any keyboard-based application. 
And it doesn't need resetting when you switch programs. 

High resolution, adjustable cursor control, and a program- 
mable 9600 baud rate let you move the cursor quickly and 
accurately even on detailed graphics—perfect for applications 


gor christmas. 


like PaintShow" which, it so happens, comes with your 
ClearCase Mouse. 


You get everything for $149 The package includes: the 
Logitech ClearCase Mouse for IBM РС, XT, or AT and PS/2 or 
100% compatibles; a 9-25 pin adapter; Plus Package" software; 
and Logitech PaintShow" (which requires a graphics card) 

Pick up the ClearCase Mouse 
at your computer dealer, 
or call: 800-231-7717. 


(In California call LOGIIECH 


800-552-8885.) Personal Peripherals. Worldwide. 
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———— board Floating-point proces- 
sor, and a real-time multitask- 
ME А eatures ing executive in EPROM that 
50! Ц 8 includes file management and 
Positioning multitasking BASIC. 
Price: $764 to $1440. 


urta's intelligent graph- Contact: GW3, Inc., 7623 


ics tablets, called IS/ADB Fullerton Rd., Springfield, VA 
input systems, plug directly 22153, (703) 451-2043. 
into the Apple Desktop bus on Inquiry 771. 
the Mac П and SE (leaving 
serial ports free). 
sommes More Accurate 
combination (with corded Than Your Standard 
pen and interface software). Rodents 
Each unit incorporates abso- 
lute positioning, macro com- hanks to optical technol- 
mands, and keys to scale ogy and software, nine 
your work to fit the size of the speed settings and effective 
screen or window you are resolution of 2000 counts per 
using. inch are available through 
Absolute positioning MSC Technologies’ Microsoft- 
means that every point on the compatible PC Mouse IT. Ac- 
tablet corresponds exactly to Kurta 's ergonomics breakthrough. tual resolution is 200 counts 
a point оп the screen, whether . oper inch without the 
you're using the 8 #- by 11- software. 
inch, the 12- by 12-inch, or the active, for example. It connects to your serial 
12- by 17-inch tablei. The Optional equipment in- ' port through a 9-foot cable and 
tablet can also handle upto %- cludes cordless pens and Bright Future includes an 11.8K-byte 
inch-thick documents. corded or cordless four-but- for СУУЗ driver for your CONFIG.SYS 
Along the top of the tablets ton cursors, with buttons that file. It's compatible with the 
are 23 programmable function can be programmed to exe- W3 introduced a single IBM PC, XT, AT, and compat- 
keys, which can be loaded cute command sequences just board computer for in- ibles and features an auto- 
with macros such as "align, like the function keys. dustrial contro! problems. matic install program, design- 
save, and print." Loading the Price: 814- by 11-inch tablet, Motorola's 68020 and 68881 er pop-up menus, and a menu 
keys with macros is a function $395; 12- by 12-inch tablet, are the CPU and floating compiler. Standard accessories 
of Apple's MacroMaker, $595; 12- by 17-inch tablet, point-processor. include a mouse pad and PC 
which is designed so you don't $965; to upgrade models pur- The SBC-20 includes Paint Plus graphics software. 
have to pull down multiple chased before August, $50. 128K bytes to 2 megabytes of Price: $149; $179 bundled 
menus every time you do a Free upgrade for models pur- RAM, an EPROM socket, with Autosketch. 
standard set of commands. chased in August and two asynchronous serial ports, Contact: MSC Technoi- 
Of the five scale functions September. and six interrupt levels. ogies, Inc., 47505 Seabridge 
available, Std scales the tablet Contact: Kurta Corp., 4610 Key features of the SBC- Dr., Fremont, CA 94538 
itself to an Apple-defined ac- South 35th St., Phoenix, AZ 20 include the following: 32- (415) 656-1117. 
tive screen, and Win scales the 85040, (602) 276-5533. bit data path to on-board Inquiry 769. 
tablet to whatever window is Inquiry ?68. RAM, 32-bit data path to on- continued 


Multiply Lab Instruments by One Macintosh 


he MacAdios II Jr and board the ability to record channels, 8 digital input scrolling stripchart recorder 

MacInstruments soft- one channel at 25,000 sam- channels, 8 digital output mode, and 16 kHz in the 
ware from GW Instruments ples per second while channels, and three counter/ scan-line recorder mode. 
lets your Mac II emulate os- concurrently plotting to the timer channels. Price: $890, not including 


cilloscopes, scan-line re- screen. Optional TurboDriver software. 

corders, chart recorders, The MacAdios Il Jr plugs software is capable of digi- Contact: GW Instruments, 

and other types of common into one of the Mac II ex- tizing waveforms at upto 833 Inc., 35 Medford St., Som- 

laboratory equipment. pansion slots. It is then ready kHz in the oscilloscope erville, MA 02143, (617) 
This configuration gives to provide 16 analog input mode, 25 MHz in the chart 625-4096. 

the analog and digital /О channels, 2 analog output recorder mode, 60 Hz in the Inquiry 770. 
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| А: the database Top Guns are 
| flying SQL, the industry- 
‘data management language 
first delivered by Oracle. Why? 
Because one BQL statement replaces 
up to 20 lines of dBASE code, And 
because all the power multi-user 
and distributed 
databases use SOL 
— exclusively. 
Now you can 
turn your PC into 
a SOL trainer that 
will make you a 
database top gun: 
Introducing 
SOL*Tutor from 
Oracle, only $199. | 


Lost that Lovin' Feeling 
for dBASE? 

Everybody has. And now, they're 
learning SQL. SQL» Tutor is the per- 
fect way to get ready for the emerging 
SQL darabase world. Use it to intro- 
duce SQL to your entire organization, 
to offer SOL refresher courses, or as 
a supplement to documentation. 


* Create reports 


extensions 


кре е an 00266700300 РО with HOKO RAM гран 
1 MB of акылы auamory tung DOS 30+ ТАВА 


Become an instant SOL 3089 
After using SQL* Tutor, you'll be abie ip: 
е Construct simple and complex queries 
е Create tables, views and indexes 

е Manipulate information іп data tables 


| * Use ORACLE's powerful SQL 


fold бп SQL, ig 


Or if you're alr 

then order ORACLE todgi 

for $1295," ап е SOL* Tutor теё m Pd Y 
гоа (ОРС Week, Professionally 2. ЖР I 


КАС the {ROSI versatile аа” ЁрЁ ivi ГЇ check tt 
we -2% system availabig a AMEX credini щт п! 
on the PC” It iE she ORACLE Tor (dece B o 8 
ENESOL database В $999 Ё online SOBMTBtoc and introduc | 


SOL so 1 can san developing in SOIL. 
Г] $1295 for Mel EACLE, which 
dth-generation . 1224 SQL- TUN, 
| application 3.. ___ Please Ча Оры Sales 12% 


% Total !jfhderstand Oracle pays 
ae i shipping, and this offer is valid in 


the U5. only. 
Professional 
ORACLEiS aim 
network-readyl 
and is the samé 
ORACLE that some 
runs on minis and mainframes. Use it 
as your standard PC workgroup datas 
base, and to provide соп үйү to 
corporate data. 
Call 1-800-ORACLEI, ext. 8909 
Or fill out ang AIR "o ae Á— 
coupon. So your sqifadrost Сату 
the latest database technology into 
the 1990s. 


RACLE 


COMPATIBILITY - PORTABILITY > CONNECTABILITY 445% 70 Devis Divis 
Call 1-800-ORACLE1, ext. 4909 today. 


Engine, utilities 
and Oracles 


Wort 
que Oirean (6 (2) 238-2281 « 
Jo его EE Зум 

34-14540-09011 

ROSE 
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WHAT'S NEW 


Finding It All 
On-Line 


f you're the type of pro- 

grammer who spends more 
time trying to find obscure 
entries in mamuals (or trying to 
find the books themselves) 
than writing code, Microsoft 
has a new product that's de- 
signed to make your life easier 
and more productive. The 
Microsoft Programmer's Li- 
brary (MPL) is a CD-ROM 
that gives you immediate on- 
line access to a comprehen- 
sive collection of books, tech- 
nica] manuals, and sample 
programs. 

The MPL contains 48 
books and technical manuals 
that are grouped into nine 
different categories: OS/2, 
Windows, MS-DOS, C, 
BASIC, Microsoft Macro As- 
sembler, Pascal, FORTRAN, 
and hardware. 

Each category has al] the 
technical manuals for the lan- 
guages and operating sys- 
tems, as well as sample code 
organized into multiple files 
that are indexed and cross- 
referenced. 

Also included are several 
books, including Inside 05/2, 
Programming Windows, The 
MS-DOS Encyclopedia, Ad- 
vanced MS-DOS, Proficient 
C, and Programmer's Guide 
To PC and PS/2 Video 
Systems. 

The MPL is memory-resi- 


SOFTWARE е 


PROGRAMMING 


i examplms, that th ex 1 аре bai 
sretion wall Веки let. іші); 


Microsoft crams 48 manuals onto a CD-ROM. 


dent, and Microsoft says it's 
compatible with a wide range 
of text editors and word pro- 
cessors. You can instantly re- 
move it from memory if you 
need maximum RAM space 
for large compiles. To use the 
MPL, you'll need an IBM 

PC, XT, AT, PS/2, or compat- 
ible with 640K bytes of 
RAM, a CD-ROM player, and 
MS-DOS 3.1 or higher. A 
hard disk drive is recom- 
mended. 

Microsoft says a no-charge 
update will be available in 
early 1989 that will contain 
documentation for the OS/2 
Presentation Manager and 
LAN Manager. 

Price: $395. 

Contact: Microsoft Corp., 
16011 Northeast 36th Way, 
P.O. Box 97017, Redmond, 
WA 98073, (800) 426-9400; in 
Washington, (206) 882-8080. 
Inquiry 772. 


А Pop-up Programmer's Calculator 


A nother programmer's 
productivity tool 


comes from Texas-based 
Falk Data Systems. It's 
called PrgCalc, and it's a 


memory-resident program- 
mer's calculator that works 
with binary, octal, decimal, 
and hexadecimal numbers 
while taking up about SOK 
bytes of RAM. It displays re- 
sults in all four numeric for- 
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mats simultaneously and 
supports all major bit-level 
manipulations, including 
shift-left and shift-right. 
The package is shipped 
with PrgCalcm, a version of 
the calculator that you can 
run as a background task 
under DESQview or Task- 
View. You can also run 
PrgCalcm as a stand-alone 
program under MS-DOS. 


Spread a Little JAM 
on Your Application 


YACC says that JAM 
(JYACC Application Man- 

ager) is an application gener- 
ator, application environment, 
prototyper, and (last but not 
least) a methodology that pro- 
motes parallel applications 
development. The bottom line 
is that if you're an applica- 
tions developer, JAM lets you 
design and link together user- 
interface screens without hav- 
ing to do any programming. 

You use JAM to create the 
screens, windows, and menus 
that make up an application 
and to specify the control flow 
among them. The result is a 
prototype, which the company 
calls an applications shell. 

To make the prototype into 
a real working program, you 


PrgCalc requires an IBM 
PC, XT, AT, PS/2, or com- 
patible and MS-DOS 2.0 or 
higher. It comes with a setup 
program and a student-ori- 
ented tutorial. 

Price: $29.95. 

Contact: Falk Data Sys- 
tems, 5322 Rockwood 
Court, El Paso, TX 79932, 
(915) 584-7670. 

Inquiry 773. 


write the transaction process- 
ing routines and link them with 
the applications shell. You 

can even have the applications 
shell call existing programs 
directly. 

JAM includes full screen- 
painting facilities, including 
support for windows, menus, 
and color. The package is 
shipped with FYACC For- 
Maker, a context-sensitive 
screen and window manager. 
Versions of JAM are available 
for a wide range of systems 
from the PC all the way up to 
the VAX. They run under 
MS-DOS, Unix, VMS, and 
other operating systems. 
Price: Starting at $750. 
Contact: JYACC, Inc., 116 
John St., New York, NY 
10038, (800) 458-3313; in 
New York, (212) 267-7722. 
Inquiry 774. 


ROM Your C 
Programs 


f you're a developer who 

wants to use C for develop- 
ing embedded systems, the 
C86PLUS/ROM Development 
System is for you. It's a com- 
plete ROM development system 
for the Intel 80x86 family of 
processors. 

The system includes the 
ANSI-standard C86PLUS/ 
ROM C compiler, an Intel- 
compatible linker/locator, run- 
time library source code, and 
a ROM-image symbolic debug- 
ger. The package also sup- 
ports math coprocessors for 
the Inte] 80186/286/386. 

The C86PLUS/ROM De- 
velopment System runs under 
MS-DOS and lets you use 
both C and assembly language 
to produce programs for em- 
bedded systems. 

Price: $1300; C compiler 
alone, $750. 
Contact: Computer Innova- 
tions, Inc., 980 Shrewsbury 
Ave, Tinton Falls, NJ 07724, 
(201) 542-5920. 
Inquiry 776. 

continued 


б ways 


Genoa takes the gamble 


out of data backup. 


3. Easy 


Simple command menus make 


It ien't the hardware or the software, 
it's the data that's the most valuable 
part of your personal computer The 


Pictured аге our internal and external cartridge backups for ІВМ PC/XT/ATs, 
Come see us at COMDEX/FALL Booth #1078 in the ІУСС 


D байн (ағаң Cae COREE Cur. д А Ue г nom [уйт Corio aco Pair mutet aem (i bem сс ЙЫП. Р. УТ 
EU amet Fle aem rogare eer {газге Ыгы furem 


Channel. For ine PC/XT/AT, there 
are external and internal models. 
Both are available in cassette and 


Please check all thatapply: OPC OXT ПА 
D Р$5/2, Мода! 50 О Р5/2, Model 60 О PS/2. Model 80 


Mail to: Geri Scheer, Genoa Systems Corporation, 
75 E Tamie Rd., San Jose, CA 95131 


hundreds of hours spent creating and Galaxy sysiems so easy to ча cartridge versions. We also offer a 
editing data, plus its inherent value most users can start SlimBox model for the PC/XT/AT. It's 
to your operation, make it priceless. оосор up dala within an efficiently sized external cassette 
Protect that expensive data with "utes. А in. 
a dependable backup system. Only | ж the 
бопоа Gaay amiy о! аре айр 4: АШОШАЙС ШШЕ —— 
systems offers 6 high-perforrnance ite ut for Hn : nearest you, 
advantages in data protection. ну 4 upd teal sexys The Micro contact Genoa, 
1. On-Line autoscheduler feature lets Snel win dini қ А. [A s 
you preset an exact date data between IBM PC/XT/ATs ( í 
estia qus and time, then it задана CASSIS, 
provides on-line net- | arti atically dose ths Fax; (408) 
work support Galaxy | \ Tn ue 434-0997. Telex: 172319. Phone: 
and Galaxy/MC tape Ада: (408) 432-9090. Or fill out the coupon 
backup systems д» &. Reliable below, we'll send you more informa- 
come with Сепоаѕ Galaxy boasts one of tion. You've got nothing to lose— 
Novell Advanced Netware the | tretin raise ih except the most valuable part of your 
86 or 286 compatible the industry Plus a full personal computer. 
software driver, a $200.00 ee ay 
value, free! ae —* | 
MES (—, Genoa 
2. Fast Y Р 3) 
At SMB a minute, Galaxy systems Compatible == “systems corporation 
are among the fastest tape back- Galaxy works with all IBM PCs and | 
ups around. You can back up the compatibles, including the new Micro 
whole data file in just a few SE SR mA SE OR адан д. 
minutes. m | | want to protect my investment іп data! 
Please send me more information on Galaxy tape backup 
| subsysiems. 
| Name 
| Title 
Company 
| Address 
| City Stale Zip 
| 
| 
| 
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Designs 
in the Real World 


hough its name sounds 

like something out of a 
Saturday-morning children's 
television show, Mac Archi- 
trion is a serious product in- 
deed. Running on the Mac 
Plus, SE, and II, it's a corn- 
plete design, drafting, presen- 
tation, and quantity take-off 
package for architects and 
builders. 

If you design buildings, 

Mac Architrion's purpose is to 
let you conceive and develop 

a project from start to finish. 
You can do design, delinea- 
tion, and working drawings, and 
extract tables of data for costs. 

Mac Architrion consists of 
three main modules: 3D, 2D, 
and a Quantifier. The 3D de- 
signer begins with each point 
in a plane existing as a per- 
pendicular line. According to 
the company, this allows you 
to immediately create blocks of 
“real” space, rather than 
using wire diagrams. 

The 2D drafting module 
allows for automatic and man- 
ual dimension strings and 
automatically linked multiple 
parallel lines. It has over 40 
additional tools. 

Finally, the Quantifier 
module gives you both a space- 
by-space breakdown and an 
overall breakdown of a project. 
You can then use the data in à 
word processor or a 


Mac Architrion turns ideas into on-screen reality. 


spreadsheet. 

Price: $1499. 

Contact: Gimeor, Inc., 1815 
H St, NW, Washington, DC 
20006, (202) 223-4373. 
Inquiry 778. 


Simnon Explores 
the Nonlinear World 


he company name ESC 

doesn't stand for “es- 
cape"; it stands for Engi- 
neering Software Concepts. 
And its latest product —Sim- 
non/PC 2.11—is short for Sim- 
ulation Language for Nonlin- 
ear Systems. 

The package automatically 
compiles numerical solutions 
to differential and difference 
equations, producing 
8086/8087 machine code. 

Because the world we live 
in is essentially nonlinear, the 
company says that Simnon/ 


MathCAD Adds Advanced Math 


hose of you who use 

MathCAD and don't 
want to reinvent the wheel 
for solving specific compu- 
tational problems might just 
find nirvana in MathSoft's 
recent release of the Ad- 
vanced Math Applications 
Pack. The first in a series of 
planned applications, the 
Advanced Math package is а 
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collection of mathematical 
models that you can load into 
MathCAD and immediately 
calculate and graphically 
display the results. 

Packed into this first Ap- 
plications Pack are software 
and documentation for 16 
frequently performed com- 
putational tasks including 


differential equations, real 


PC is being used to study a 
wide range of subjects such 
as chaos, eye movement, and 
the control of pulp in paper- 


processing plants. It's also be- 


ing used to design jet en- 
gines, perform research in 
robotic manipulators, study 


rockets and aircraft, and even 


track economic modeis. 
ESC says version 2.11 of 
Simnon/PC is about twice as 
fast as version 1. It includes 
new functions and provides 
support for PostScript and 
HP LaserJet printers. To use 
Simnon/PC, you'll need an 
IBM PC, XT, AT, PS/2, or 
compatible with a math co- 
processor and at least 256K 
bytes of RAM (640K bytes is 
recommended). 
Price: $695. 
Contact: Engineering Soft- 


ware Concepts, Inc., 436 Palo 


Alto Ave., Palo Alto, CA 
94301, (415) 325-4321. 
Inquiry 779. 


and complex Eigenvalues 
and Eigenvectors, convolu- 
tions, polynomial least- 
square fit, digital filtering, 
conformal mapping, diffu- 
sion, the Laplace equation, 
and static equilibrium. 

You can also customize 


any or all of the models for 


your specific requirements. 


In order to take advantage of 


SCIENTIFIC AND ENGINEERING 


Binary Upgrades 
Tech* Graph" Pad 


t’s the third time around 

for Tech*Graph*Pad, which 
its maker calls engineering 
data software. The package in- 
tegrates data retrieval, data 
manipulation, and data output 
for scientists and engineers. 

Tech*Graph*Pad 3.0 in- 
cludes a number of new fea- 
tures. For instance, there's a 
worksheet browse mode that 
lets you bring up Lotus 1-2-3, 
Symphony, or Quattro spread- 
sheets for direct retrieval of 
data. Binary Engineering has 
also updated the package's 
user interface and added sup- 
port for the HP LaserJet, 
Paintlet, DeskJet, and other 
HPGL-compatible devices. 

Among the other new fea- 
tures of version 3.0 are that 
Tech*Graph*Pad now reads 
and plots unlimited data points 
per set and provides built-in 
error bars, superscripts, sub- 
scripts, and major/minor axis 
increments. The package also 
directly imports binary or 
two's complement data files 
generated by real-time data 
acquisition devices and creates 
.PIC graphics files. 
Price: $395; upgrade from 
version 2.0, $99. 
Contact: Binary Engineer- 
ing, 100 Fifth Ave., Waltham, 
MA 02154, (617) 890-1812. 
Inquiry 781. 

continued 


all that the Advanced Math 
Applications Pack has to of- 
fer, you'll need a system | 
running MathCAD 2.0. | 
Price: $40. | 
Contact: MathSoft, Inc., | 
One Kendall Sq., Cam- | 
bridge, MA 02139, (800) 
628-4223; in Massachu- 
setts, (617) 577-1017. 
Inquiry 780. 
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^ A MICRO-CAP III: 
THIRD-GENERATION INTERACTIVE 
CIRCUIT ANALYSIS. MORE POWER. 
MORE SPEED. LESS WORK. 


MICRO-CAP ПГ," the third generation 
of the top selling IBM* PC-based interac- 
tive CAE tool, adds even more accuracy, 
speed, and simplicity to circuit design and 
simulation. 

The program's window-based opera- 
tion and schematic editor make circuit 
creation a breeze. And super-fast SPICE- 
like routines mean quick AC, DC, Fourier 
and transient analysis — right from 
schematics. You can combine simulations 
of digital and analog circuits via integrated 
switch models and macros. And, using 
stepped component values, rapidly gener- 
ate multiple plots to fine-tune your circuits. 

We've added routines for noise, impe- 
dance and conductance — even Monte 
Carlo routines for statistical analysis of 
production vield. Plus algebraic formula 
parsers for plotting almost any desired 
function. 
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Transient analysis 


Monte Carlo analysis 


T? 


Modeling power leaps upward as 
well, to Gummel-Poon BJT and Level 3 
MOS — supported, of course, by a built-in 
Parameter Estimation Program and 
extended standard parts library. 

There's support for Hercules? CGA, 
MCGA, EGA and VGA displays. Output for 
laser plotters and printers, And a lot more. 

The cost? Just $1495. Evaluation ver- 
sions are only $150. 

Naturally, you'll want to call or write for 
a free brochure and demo disk. 


1021 $ Wolfe Road, 

Sunnyvale, CA 94086 

(408) 738-4387 

MICRO- CAP IN is a registered trademark of Spectrum Software 


Hercules is a registered trademark of Hercules Computer Technology 
IBM is a registered trademark of International Business Machines, Inc. 
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FIVESTAR'S fleet of powerful business com- 
puters have really taken off in the last three years. 
That's because they're built for corporations that want 
to get where they re going in a hurry. 

We build a full line of high-powered per- 
formers that not only provide zotal PC compatibility 
and advanced business capabilities, but also offer 
American-made ingenuity, qualily and value. 

In fact, when you really compare, you'll 
find that FIVESTAR Computers leave the competition 
far behind. 

НУЕЗТАК 286%. 
The performance to fly through 
heavy workloads. 

FIVESTAR 286's provide the features and 
performance aggressive companies need to reach 
higher corporate goals. [п fact. they re designed to run 
[ишге as well as current operating systems. 

The 286/10 is powered by an Intel 80286 
microprocessor that operates at a fast 10 MHz, with 
Zero wait states. With 640KB memory and 1.2МВ 
floppy disk drive, you'll soar through today's popular 
business applications. Serial. parallel and game ports, 
and an enhanced 101-Кеу keyboard, provide in-flight 
convenience, 
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The 286/14 is also powered by an Intel 
80286 CPU, but operates at 14 MHz (with zero wait 
states) for even faster performance. Il, loo, comes 
equipped with 1024KB memory. 1.2MB floppy disk 
drive, serial/paralle/eame ports and a 101-key key- 
board. No doubt about it — it's a hot machine and а 
dream to fly! 

FIVESTAR 386%. 
Don't forget to fasten vour seat belt. 

The incredible speed and power of 
FIVESTAR 386's have made them a leading choice of 
corporations across America for multitasking and 
sophisticated applications, including CAD. In fact, 
there's so much performance and value built into our 
386%, it can take your breath away. 

The 386/16 is fast. Very fast. Thats 
because it features an Intel 80386 CPU operating at 
16 MHz, with zero wail states. 

And its 1024KB memory Prices: 

and 1.2MB floppy disk drive The 286/10 - 

will keep you airborne for long ac 

di : | from $1099. 
istances. Serial/parallel/ : 

game ports and a smooth The 286/14 – 

performing 101-key keyboard from $1499. 

are standard equipment. 


The 386/20. It's made for those who want 
Lo Пу Lo the outer limits. With an Intel 80386 micro- 
processor operating al 20 MHz (wilh zero wail states) 
it ll move through the most complex applications 
with astounding ease, And you won't have to worry 
aboul running low on memory eilher It nol only 
features 1024KB of RAM and a 1.2MB floppy disk 
drive, it also has a 64KB cache memory. Naturally, 
it comes equipped with serial/parallel/pgame ports 
and a 101-Кеү keyboard, Loo. 

Customize your FIV ESTAR 
to meet your own specifications. 

АП FIVESTAR 286 and 386 Computers are 
available with hard drives, from 20 to 320 MB, as well 
as a choice of monochrome, EGA, VGA or super-high 
resolution paper-white monitors. Whatever the 
requirement, ЕТУ ESTAR can meet it. 


1 nmatched reliability. 
Unbeatable ground 
support. 

Because every 
НУЕЗТАК Computer is tested 
and certified to meel Lhe 
highest standards of quality, 
vou can count on vears of 


Prices: 
The 386/16 - 
from $1999. 


The 3486/20 - 
from $2999. 


E 
\ 
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reliable performance. 

Once you ve purchased your FIVESTAR 
computer, you'll gel all the support you'll need. Just 
call our highly-trained service department toll-free. 
Most difficullies can be resolved within minutes. 

For companies wilh critical applications, a 
comprehensive on-site service contract is available for 
just $99. In most cases, service calls are made within 
24 hours. 

Order by phone today. 
And move your company to higher 
levels of performance. 

To order a FIVESTAR 286 or 386 Computer, 
or for more information aboul our full line of high- 
powered computers, call us TOLL FREE. We'll have your 
hol new corporate jet parked in your hanger in no time! 


1-800-752-5555 


FIVESTAR 
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America's hottest new corporate jets. 
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АЙ prices and specifications are subject Lo change айта notke 


FI ESTAR and Intel are registered trademark 1311008 


WHAT'S NEW 


Evolution Comes 
to Accounting 


tate of the Art calls the 

я latest incarnation of its 
Master Accounting Series 
M-A-S 90 Evolution/2. With 
that imposing moniker, the 
company claims it’s designed 
to take full advantage of 
80286- and 80386-based com- 
puters as well as multiuser 
operating systems. 

Evolution/2 has over 100 
new features, including an in- 
tegrated menu system with 
pull-down windows for instant 
navigation through the vari- 
ous accounting applications. 
The program also has high- 
level password security. 

Modules available in the 
M: A-S 90 Evolution/2 series 
include general ledger, ac- 
counts receivable, accounts 
payable, payroll, inventory 
management, sales order pro- 
cessing, purchase order pro- 
cessing, and job cost. 
Price: $195 to $995 per 
module. 
Contact: State of the Art, 
Inc., 3545 Howard Way, Costa 
Mesa, CA 92626, (714) 850- 
0111. 
Inquiry 787. 


SOFTWARE 


° BUSINESS 


Evolution/2 takes accounting software a step forward. 


Project 
Management 
Takes to the Skyline 


| ost project manage- 

ment packages do only 
one thing: schedule projects. 
But Applitech Software has 
taken the process several 
steps further by combining 
project planning, outline pro- 
cessing, scheduling, and 
graphics into an integrated 
package. 

The package is called Sky- 
line, and although it runs on 
the IBM PC and compatibles, 
the company has included a 


Financial Planning for Business Owners 


N o, Ronstadt’s Finan- 
cials isn't a program 
for handling the cash flow of 
a famous singer, Lord Pub- 
lishing says it’s designed to 
help all you business owners 
take control of financial de- 
cision making. According to 
the company, it answers five 
“critical questions of entre- 
preneurial finance," name- 
ly: How much money does 
your business need? When 
does it need the money? What 
type of money (debt or equity) 
is needed? Where should you 
get the money? What value 
does this money have to you 
in terms of equity sold? 
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Ronstadt's Financials of- 
fers built-in accounting and 
financial expertise for a va- 
riety of specific industries, 
including real estate, retail, 
manufacturing, professional 
services, wholesale distribu- 
tion, and contract services. 
These features tailor the pro- 
gram to your specific 
business. 

The program also has 
knowledge bases with built- 
in formulas. You input fig- 
ures only once and Ron- 
stadt's Financials produces 
detailed budgets, break- 
evens, profitability mea- 
sures, projected cash flows, 


Macintosh-like graphical in- 
terface. Despite all its fea- 
tures, Skyline is still de- 
signed primarily for project 
planning. 

Skyline also offers PERT 
charts, importing and export- 
ing of generic subprojects, a 
variety of scheduling features, 
and Gantt charts. Besides a 
PC, you'll need a color or 
monochrome graphics 
adapter and at least 640K 
bytes of RAM. 

Price: $295. 

Contact: Applitech Soft- 
ware, [nc., 381 Harvard St., 
Cambridge, MA 02138, 
(617) 497-8268. 

Inquiry 784. 


income statements, balance 
sheets, and worst-case/best- 
case scenarios. 

The program works with 
the IBM PC, XT, AT, PS/2s, 
and compatibles and re- 
quires 640K bytes of RAM 
and ahard disk drive. A color 
monitor is recommended. 
Also included is the book 
Entrepreneurial Finance: 
Taking Control of Your Fi- 
nancial Decision Making. 
Price: $499, 

Contact: Lord Publishing, 
Inc., One Apple Hill, Na- 
tick, MA 01760, (617) 651- 
9955. 

Inquiry 788. 


А Duo for 
Manipulating Mail 


F hether you handle 
small mailings for a 
local users group or five- 
figure mailings for a corpo- 
ration, Phoenix Phive's aptly 
named Mail is a low-cost 
package designed to add some 
organization 1o your 
organization. 

Mail i5 a general-purpose 
address manager that handles 
up to 30,000 names that the 
fleet-fingered can enter direct- 
ly or import from ASCII or 
dBASE files. The package also 
exports its data in ASCH 
format. 

Price: $45. 

Contact: Phoenix Phive 
Software Corp., 7830 East 
Gelding Dr., Suite 400, 
Scottsdale, AZ 85260, (602) 
483-0991. 

Inquiry 785. 


nd while we're on the 
subject of mailings, Paul 
Mace Software has brought 
its venerable N Velope program 
to the world of the Mac. 

N Velope, which had been 
previous] y available in ап MS- 
DOS version, is designed for 
those of us who have 1o aban- 
don the computer and ferret 
out a typewriter every time we 
want to address an envelope. 

N Velope is a desk acces- 
sory that uses the Mac's famil- 
iar graphical interface to 
grab addresses from a word 
processing document or its 
own address list. It can even 
add a return address or (if 
necessary) look up the ZIP 
code. N Velope works with 
all versions of the Mac. 

Price: One 800K-byte disk, 
$69; rwo 400K-byte disks, 
$74. 

Contact: Paul Mace Soft- 
ware, 400 Williamson Way, 
Ashland, OR 97520, (503) 
488-2322. 

Inquiry 786. 
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“TOPSPEED EARNS A 


"..JopSpeed is surely one of the 
finest new products introduced to 
date inthe PC arena...DDJ doesn't 
give unqualified raves very often, 
but there's no question about it in 
this case; JPUs TopSpeed Modula-2 
ix first-rate. 


Kent Porter 
Dr. Dobbs Joumal 


“SPL Modula-2 looks like another 
classic in the making. It generates 
code as good as or better than lead- 
ing C compilers and rhe program- 
Ming environment is а genuine 
pleasure to use! 


Dick Pountain 
BYTE Magazine 


"I liked all of the hard-disk space 

that was recovered after р deleted 
ту BORLAND, MICROSOFT, and 
LOGITECH compilers, because 
with TopSpeed Modula-2 alf the rest 
are obsolete г 


Robert D. Randall 
Donnelley Marketing 


In England and Europe contact: 

Jensen & Partners UK I 5d . 63 Clerkenvw cell 
Riad, Londen ЕСІМ SNP. Pharsc (012532331 
Compiler Ки £59 95, TechKit £44 95, VID 
£14 95, Т. Pack 1 109 ^ 

Handling charges: 

In UK, add £7 for cach product ordered. ҰАТ 
will be adsled on soltar. In Europe. add £4 tor 
up to З products, £D for cach add] pridat. 


Circle 173 on Reader Service Card 


STANDING OVATION?’ 


— Kent Porter, Dr. Dobbs Journal 


See us ut COMDEX 
Cashman А343 


The successor of Pascal: ІРІ TopSpeed™ Modula-2 produces 
better code than Microsoft C, Turbo C, Logitech Modula-2 
and Turbo Pascal 4.0. 


Introducing VID: The easy-to-use, source-level debugger. 
Single-step and trace through source in multiple modules. 
Examine and modify all variables in symbolic form, includ- 
ing arrays, records, enumerated types and pointers. Point 
and shoot breakpoints including "One-shot? “Sticky; "De- 
layed? and "Monitor: Watch both variables and Modula-2 
expressions during execution. Automatic variable trace of all 
variables accessed, and assembler, registers and procedure 
call-stack trace windows. Package includes symbolic dis- 
assembler and execution profiler. 72-page manual. 


The Compiler Kit Indudes: High-speed optimizing compiler (3.000-5,000 
lines/min. оп a PC AT 8MHz) integrated menu-driven environment with 
multi-window/multi-fle editor, automatic make, Гам smart linker. All 
Modula-? sources to libraries included. BONUS: Complete high-speed win- 
dow management module included with source. 258-раре User's Manual 
and 190-раре Language Tutorial. 


The TechKit" indudes: Assembler source for start-up code and run-time library. 
ІРІ TopSpeed Assembler (30,000 Jines/min.), ТҰК module. communica- 
tions driver, PROM locator, dynamic overlays, and technical information. 
72-раре manual. 


System Requirements: IBM PC or compatible, 384K available RAM, two 
floppy drives (hard disk recommended) 
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VID ( Visual Interactive Debugger): 
power without complexity 
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Sieve benchmark measured by the 
British Standards Institution (BSI)- 
25 iterations on ап МН: AT. 


Compiler Kit $99.95 
TechKit $59.95 
VID $59.95 


3-Pack $179.95 


(Compiler, TechKit & VID) 


To Order: 4 
In the US, cal]: 
1-800-543-5202 


In Canada, call: 
1-800-543-8452 

Or mail us your order with 

a check, money order, or 
VISA/MC information. 30- 
day unconditional money- 
back guarantee. 

Shipping & handling charges: 

In North America: add $5, plus $2 
for each add'l product. CA residents 
please add applicable sales tax. 
Overseas: add $20, plus 55 for each 
add"! product. 


1101 San Antonio Rd. 
Suite 301 

Mountain View, CA 94043 
Phone: (415)967-3200 


Jensen & 
Partners 
International 


€ and TechK И are trademarks of emen 
& Partners Intemational. Other brand amd 
product names are trademark oc перілер 
trademarks of their nevpective holder, 


WHAT'S NEW 


Emulate the VT-240 
on Your EGA 


f you need to connect your 

PC to your corporate com- 
puter, chances are you'll 
need to emulate a DEC VT- 
240 terminal to get the most 
out of the connection. Poly- 
Star can give you ful] VT- 
240 or VT-241 emulation on 
any EGA-equipped PC. 

The standard VT-240 pro- 
vides 800- by 240-pixel resolu- 
tion, while a standard EGA 
provides only 640 by 350 
pixels. But Polygon says it's 
invented a way to coax the 
EGA into giving 800- by 
350-pixel resolution, giving 
you a full graphics image or 
a 132-column display. Poly- 
Star also includes a utility for 
remapping a standard key- 
board. You can map multiple 
characters onto a single key, 
making it a custom function 
key. You can also use the pro- 
gram with DEC's LK250 
keyboard, as well as remap the 
LK250 for regular PC use. 
Price: $299; EGA option, 
$29. 

Contact: Polygon, Inc., 
1024 Executive Pkwy., St. 
Louis, MO 63141, (314) 
576-7709. 

Inquiry 792. 


WordPerfect Makes 
the Network 


f you're a confirmed 

WordPerfect 5.0 user and 
have a PC-based network, 
you can bring the two together 
with a network version of 
WordPerfect 5.0, now avail- 
able from the Utah-based 
word processing mavens. 

The network version of 
WordPerfect 5.0 runs on the 
3Com 3+ network, LONet, 
AT&T StarLAN, Banyan, IBM 
Networks, Novell NetWare 
(versions 4.6 and higher) or 
Advanced NetWare, TOPS, 
Torus Tapestry, Western Digi- 
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А VT-240 screen, and Poly-Star 


of the VT-240. 


tal ViaNet, and most other 
network systems that support 
DOS file locking. For Euro- 
pean users, it also runs on 
NOKIA PC-Net. 

Each networking worksta- 
tion using WordPerfect 5.0 re- 
quires 384K bytes of RAM 
and MS-DOS 2.0 or higher. If 
you want to use the docu- 
ment-locking feature, you'll 
need MS-DOS 3.0 or higher. 
Price: File server fee, $695; 
each additional workstation, 
$150; update from non- 
network version, $120. 
Contact: WordPerfect 
Corp., 288 West Center St., 
Orem, UT 84057, (801) 
225-5000. 

Inquiry 790. 


'5 EGA emulation 


Mail-Server Links 
Remote Locations 


M ail-Server is a software 
package that combines 
communications functions 
with electronic mail features. 
It's à memory-resident pro- 
gram that runs in the back- 
ground and offers remote-ac- 
cess capabilities. The package 
is fully automatic. You can 
send or receive messages or at- 
tached files from any attend- 
ed or unattended IBM PC or 
compatible, 24 hours a day. 
Mail-Server has a auto- 
script capability that lets you 
record file-transfer proce- 
dures. Then you can automati- 
cally send files at daily, pre- 
scheduled times. When you 


place a Mail-Server call, а 
window pops up on the receiv- 
ing system, on top of the run- 
ning application. 

The Mail-Server distribu- 
tion list can send E-mail to 
multiple mailboxes and up to 
100 locations. You can also at- 
tach any number of files to a 
message. Other Mail-Server 
features include a built-in 
text editor and a terminal-emu- 
lation utility that emulates 
most asynchronous terminals. 
The package uses its own 
file-transfer protocol. 

To use Mail-Server, you'll 
need an IBM PC, XT, AT, 
P5/2, or compatible and at 
least 384K bytes of free RAM. 
Price: $195 per station. 
Contact: 3X USA, One Ex- 
ecutive Dr., Fort Lee, NJ 
07024, (800) 327-9712; in 
New Jersey, (201) 592-6874. 
Inquiry 791. 


Communicate via 
OS/2 


L ogiCOMM is a general- 
purpose communications 
package designed to take ad- 
vantage of OS/2's multitasking 
capabilities, allowing you to 
perform background commu- 
nications and file transfers. 

With the package, you can 
do both foreground and back- 
ground data transfers with 
XMODEM, XMODEM 1К, 
YMODEM batch, YMODEM 
G, CompuServe Quick B, 
and ASCII upload/download 
protocols. 

LogiCOMM requires an 
80286- or 80386-based com- 
puter running OS/2 and sup- 
ports both Hayes-compatible 
and other modems. 

Price: $30. 
Contact: Logistique LMM, 
1550 Barre St., St. Laurent, 
РО, Canada H4L 4M6, (514) 
748-9192. 
Inquiry 793. 
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ONCE IN A BLUE MOON...COWMESMA STRO аА 


SCANMAN:^HANDHELD SCANNING FOR $299. 


Pop any image up to 4" x 1" straight into your PC. 
Clip it, crop it, color it. Resize and rotate it. Merge, save, 
ш store it. 
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WHAT'S NEW 


Professional 
Graphics Meet 
the Mac 


he venerable Apple Mac- 

intosh—helped along by 
an enthusiastic coterie of 
third-party developers—is 
butting its way into more and 
more "professional" 
applications. 

Case in point: The Avalon 
Development Group has un- 
veiled a product for profes- 
sional graphics designers 
called PhotoMac. It's an in- 
tegrated graphics prepress ap- 
plication that lets you manip- 
ulate the Mac II's 24-bit color 
images, enhance them, and 
combine them with text from 
any of the popular page-lay- 
out programs to produce color 
publications. 

PhotoMac lets you rede- 
sign, retouch, and color-cor- 
rect images. You can then 
print color proofs, generate 
four-color separations, or 
combine images with text. The 
company claims you need 
only 2 megabytes of RAM to 
handle full-color full-page 
graphics. Using conventional 
techniques, you'd need about 
25 megabytes of RAM. 
Price: $695. 

Contact: Data Translation, 
Inc., 100 Locke Dr., Marlbor- 
ough, MA 01752, (800) 522- 
0265. 

Inquiry 798, 


Let's Think About It 


A company called Trans- 
power says that its 


program—called Expert 
Thinker—is the first expert 
system designed to bring 


logical-reasoning capabili- 
ties to microcomputers. Ex- 
pert Thinker is a theorem 
prover that doesn't use old 
standard heuristic algo- 
rithms to find solutions. 
The program is written in 
Prolog, but unlike Prolog, it 
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PhotoMac lets you manipulate digitized photos. 


Coming Soon to the 
Graphics Screen 


re you often the victim 

of one of life's greatest 
disappointments—namely, 
laser printer output that 
doesn't look anything at all 
like you thought it would? A 
company named Data Per- 
ceptions has a simple answer to 
the problem. The company's 
Laser Preview is a memory- 
resident printer utility pro- 
gram that redirects printer out- 
put іо a full-page on-screen 
preview. So what you end up 
with is a true WYSIWYG 
screen image of the laser 
printer output. 

Laser Preview can display 
the document page image 
faster than the printer, allow- 
ing you to check the page for- 


features true negation, non- 
Horn clauses, occurs check, 
staged depth-first search, 
and Meson reduction and ex- 
tension operations. Accord- 
ing to the company, Expert 
Thinker is designed for logi- 
cians, mathematicians, sci- 
entists, engineers, artifi- 
cial-intelligence gurus, 
philosophers, college pro- 
fessors and students, and 
even puzzle lovers. 


е OTHER 


mat and text before commit- 
ting it to the printer. 

The program takes up 
about 64K bytes of RAM and 
works with the IBM PC, XT, 
AT, PS/2s, or compatibles. 
You'll also need a CGA, 
EGA, УСА, Hercules, or com- 
patible graphics card and 
monitor. 

Price: $69.95. 

Contact: Data Perceptions 
Corp., 9842 Hibert St., Suite 
137, San Diego, CA 92131, 
(619) 455-9500. 

Inquiry 796. 


С. peaking of printers, if 

ыў you own a Hewlett-Pack- 
ard DeskJet ink-jet printer 

and feel more than a little con- 
strained by its limited selec- 
tion of low-cost fonts, there's 
SoftFontWare's LaserJet-to- 
DeskJet font conversion 


package. 


You can add logical rea- 
soning powers to your IBM 
PC, XT, AT, PS/2, or com- 
patible. You'll also need 
640K bytes of RAM. Expert 
Thinker comes with a 30- 
day money-back guarantee. 
Price: $149. 

Contact:  Transpower 
Corp., 1 Oak Dr., Parker- 
ford, PA 19457, (215) 495- 
6362. 

Inquiry 799. 


As its name implies, the 
package will happily convert 
any soft font designed for the 
LaserJet to work on the Desk- 
Jet. There are hundreds of 
widely available public domain 
and shareware fonts available 
from bulletin boards. 

Besides the actual conver- 
sion program, the disk you'll 
receive also contains a pro- 
gram that corrects common 
errors found in public do- 
main LaserJet soft fonts, a pro- 
gram to print character-width 
tables for any DeskJet soft 
font, and a program to 
display magnified DeskJet font 
characters on any EGA 
display. 

Price: $42. 

Contact: S.H. Moody & As- 
sociates, Inc., SoftFontWare, 
1810 Fair Oaks Ave., South 
Pasadena, CA 91030, (818) 
441-2260. 

Inquiry 797. 


Take My 
Computer.. .Please 


О n the lighter side, Re- 


sponsive Software of 
California says it's bringing 
high technology to the (kind 
of) serious business of creat- 
ing jokes. But seriously, folks, 
the Humor Processor is de- 
signed for speech writers, col- 
umnists, executives, or any- 
one who needs to say 
something funny. 

The company says the Hu- 
mor Processor is more than 
just a database of jokes. You 
can choose a joke formula, 
type in the joke's setup, and 
then enter the program's brain- 
storming mode to come up 
with joke ideas, 

It runs on any IBM PC or 
compatible, with or without a 
rodent, and it needs 320K 
bytes of RAM. 

Price: $49.95. 

Contact: Responsive Soft- 
ware, 1901 Tunnel Rd., Berke- 
ley, CA 94705, (415) 843- 
1034. 

Inquiry 802. 
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UP ASS 


Ife PERFECT Gif 


REWARD THE COMPUTER ENTHUSIASTS ON YOUR GIFT LIST WITH A YEAR'S 
SUBSCRIPTION TO BYTE — THE DEFINITIVE GUIDE TO PERSONAL COMPUTING 


EACH GIFT WILL INCLUDE 12 ISSUES. PLUS A НОМИ ISSUE DEDICATED TO ІВМ 
рс 5. YOUR FIRST GIFT WILL COST ONLY 522.45 WITH ADDITIONAL GIFTS 
COSTING EVEN LESS; ONLY 519.95 EACH — БҮТІН GREAT MONEY SAVING BATES 
WHEN YOU CONSIDER THAT ONE ҰҒАР OF BYTE PURCHASED AT THE 


NEWSSTAND WOULD COST 542! (CANADA, FIRST GIFT $25 95, 


GIFTS $22.95 FACH.) 


ADIDITIONAL 


DON'T GET CAUGHT IN THE HOLIDAY RUSH, SEND US YOUR GIFT LIST TODAY 


AND WILL DO THE REST 


YES! I want to send dift 
subscriptions to the following 
people and save money ж, 
off the newsstand price! 11; ' 


FROM: 
“ыт 
KANTS 


( in КІ ПГ i aif 


{үл or doma ln" Pul reh 
(тоңа fa АЛ ЖШТ, 
k t г ғ Г г! li i і 
B VIT 


'Please send this order card with pagment in an 
envelope to: РО. Вох 550, Hightstown, NI 08520-4895 


FREE BONUS — A gift announcement will 
be sent in your name to the recipient. 


ku (М А 


- — = _ = — жете — — —À — = 


Rie? 


TO: (1st Gift-$22.95; Canada $25.95) 


(Each additional gift-$19.95: Canada 522.95 each) 


fé PERFECT Gift 


REWARD THE COMPUTER ENTHUSIASTS ON YOUR GIFT LIST WITH A YEAR'S 
SUBSCRIPTION TO BYTE — THE DEFINITIVE GUIDE TO PERSONAL COMPUTING. 


EACH GIFT WILL INCLUDE 12 ISSUES, PLUS A BONUS ISSUE DEDICATED TO IBM 
PC'S. YOUR FIRST GIFT WILL COST ONLY $22 95 WITH ADDITIONAL GIFTS 
COSTING EVEN LESS: ONLY $19.95 EACH — BOTH GREAT MONEY SAVING RATES 


WHEN YOU CONSIDER THAT ONE YEAR OF BYTE PURCHASED AT THE 


NEWSSTAND WOULD COST $42! (CANADA: FIRST GIFT $25.95, ADDITIONAL 


GIFTS $22.95 FACH.) 


DON'T GET CAUGHT IN THE HOLIDAY RUSH, SEND US YOUR GIFT LIST TODAY 


AND WE'LL DO THE REST. 


nS m, mmm mm tt ee а-ы iL A С | 
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FIRST CLASS МАП. PERMIT | NO 42 HIGHTSTOWN, NJ | 
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BYTE i: 


Computers and Communications Information Group 
P.O. Box 550 
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Turn Your PC Into A 
Duplicating Machine! 


uplicating is a snap with THE DUPLICA 7% 
ж” TOR TOOLKIT! Whether you need to make =~ и 
— 2^ опе copy or 100, this program is for you. It begins ~ | 
“ where DISKCOPY leaves off! — —_ 
SUPER SPEED. Copy, compare, verify and format in Jess time than it takes b | 
to just copy with DOS! ` 
NO DISKETTE SWAPPING. Make only one copy of the source diskette in RAM while you are 
duplicating or conveniently store and retrieve it from the hard disk for future duplication. 
SUPPORT TWO DISK DRIVES. THE DUPLICATOR TOOLKIT switches from "A" to "B" drives on dual floppy systems 
for even faster copies! 
EVERY COPY'S AN ORIGINAL. Multiple verification settings let you choose the level of data checking to ensure 
reliable copies. 
MAKES LABELS TOO! You can even generate labels for each diskette. Optional serialization is included. 
YOU'RE KEYSTROKES AWAY FROM PERFECT COPIES! If even a quick гс 
guide is too much to read, this is the program for [^ Малын 
you. Easy on-screen prompts will have you duplicating 
in seconds. 
Get the power DISKCOPY can't give you. Order today! 


es of THE DUPLICATOR TOOLKIT at $79.95 each plus 
$4.50 sl rond ($10.00 Canada and outside U.S.). CA residents 
please add 6% sales tax. 


| 
1 
i 
І 
| 
І 
1 
| 
| 
MINIMUM SYSTEM REQUIREMENTS: IBM PC, XT, АТ or compatible and 256K | 
Ram. PC or MS DOS 2.0 or higher. Hard disk recommended. Not | 
pem | О Check/Money Order D Vi О Masser Card 
THE DUPLICATOR TOOLKIT and Copy Technologies are Trademarks of Copy | 
Technologies. See us at 
COPY TECHNOLOGIES COMDEK/ Fall "88 
14252 Culver Drive, Suite 323 C) November 14—18, 1988 | 
Irvine, СА 92714 Booth #116* | 
Circle 529 on Reader Service Card (DEALERS: 530) 
і. 


той coupon to: COPY TECHNOLOGIES 
14252 Culver Drive, Suite 323 
Irvine, CA 92714 
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Send Us Your 
Local News 


YTE is expanding its 

coverage of local events in 
the Pacific- West Coast re- 
gion. If you would like your 
event, conference, special 
project, or users group 
covered, please send infor- 
mation to: Regional Editor, 
BYTE, One Phoenix Mill 
Lane, Peterborough, NH 
03458. 


The Berkeley Mac 
Users Group 


ike other supergroups, 

the Berkeley Macintosh 
Users Group ( BMUG) has its 
special-interest groups, tutori- 


REGIONAL 


WHAT'S NEW 


PACIFIC 
als, bulletin board systems spent exchanging mail with 
(BBSes), and help hotline, but other systems). You can reach 
the one thing that really it at (415) 849-2684, but non- 
stands out is the BMUG News- members are granted limited 


letter. 175 published only 
semiannually, and no won- 
der—the Fall 1988 issue is 
over 350 pages long. 

BMUG staffers who claim 
the newsletter (most textbooks 
are thinner) is the definitive 
reference guide for Mac users 
may be hard-pressed to find a 
challenger to the claim. In the 
newsletter, you'll find prod- 
uct reviews, BBS tutorials, ar- 
ticles on telecommunications, 
HyperCard, connectivity, and 
networking, and plenty of 
commentary on the state of the 
Apple. BMUG also published 
a HyperCard guide that's over 
200 pages long. All without 
any advertising. 

BMUG's BBS is open 22 
hours a day (the other two are 


access only. It supports 300, 
1200, and 2400 bits per sec- 
ond. The group also wel- 
comes out-of-towners to drop 
m at 15 office at 2150 Kit- 
tredge St., Suite 3B. 
Contact: The Berkeley Mac- 
intosh Users Group, 1442A 
Walnut St., #62, Berkeley, 
CA 94709, (415) 549-2684 or 
(415) 849-9114. 


ШЕ > wr di 
Seminar Trifecta 


he dBASE Symposium 

15 a 3-day seminar that 
features Adam Green, author 
of several books and articles 
on the database, as its chair- 
man. The seminar wil! discuss 


the impact of dBASE IV on 
the status quo of dBASE-com- 
patible products, when the 
new version appears. Also on 
the agenda is the structured 
query language included with 
dBASE ТУ, 

Vendors of the following 
dBASE-compatible products 
will conduct sessions at the 
seminar: FoxBASE, Quicksil- 
ver, MultiBase, Frontrunner, 
Eagle, Force III, and dBXL. 

David Fulton, president of 
Fox Software, is slated as a 
panelist, along with Dave Ir- 
win, president of Irwin Ink; 
author, Wayne C. Ratliff; Pat 
Adams, president of DB Un- 
limited; and others. 

The seminar will be held 
from November 2 to 4 at the 
Warner Center Marriot in 
Los Angeles. 

Price: $895 (group discounts 


continued 


rabic, Aramaic, Armenian, Bengali, Bulgarian, Coptic, 
Custom, Czech, Devanagari, Dutch, English, Ethiopian, 


Finnish, French, German, Greek, Gugarati, Gurmukhi, 
Hebrew, Hungarian, Icelandic, Inuktitut, Italian, Korean, 
Latin, Lithuanian, Norwegian, Persian, Phoenician, Phonet- 
ics, Polish, Portuguese, Russian, Sanskrit, Serbo-Croation, 
Sign, Spanish, Swedish, Syriac, Tamil, Telugu, Thai, Turkish, 
Ugaritic, Ukrainian, Urdu, Vietnamese, Yiddish, ulu. 


Wordprocessing Software 
in the World's Languages. 


Multi-Lingual Scholar 


for IBM PC's and compatibles. 


Gamma Productions, Inc. 


710 Wilshire Blvd., Suite 609, Santa Monica, CA 90401 Tel 213-304-8622 * Fax 215-395-4214 * TIx 510 600 8273 
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UNDER-WARE ELECTRONICS 


CANON 
LASER PRINTER 


ORIGINAL LIST: $3,000.09 


PLUS 
SAMNA Ш...ЕВЕЕ!! 


WORD PROCESSING SOFTWARE 
ORIGINAL LIST: $395.00 


TOTAL VALUE: $3,395.00 
BOTH FOR ONLY 


$899.00 


UNDER-PRICED BOARDS 


АТА 256-334К MEM BOARDS... 49.90 
AST COLOR Рю 
AST PREVIEW кер 
UNITRON MONOGRAPHIC.. 
PERSYST CGA 1/2 CARD... АФ 
QUADRAM 5316 MULTI-FUNCTION. — — — 59.00 
COMPAQ ASVIC ьан 

TECMAR GRAPHICS ТЕМОЕВ___ 49. 


AST MEGAPLUS П €512K УС ы | 


CA PARALLEL CARD. —— — — —— ——190 
IDEA УР BOARD. ——— —————-— A29. 
AST OPTION КТТ... „СА. 
COMPAQ ASST. BOARDS CALL 


UNDER-PRICED MISC. 


COMPAQ DESKSAVER--.--~-----—~-- 14, 
HEAD CLEANING KITS.._._.._..._.FROM 5.00 
PARALLEL OR SERIAL PRINTER 

SWITCHES (VARIOUS CONFIG)... CALL 


НІ-ТЕК $4 KEY PC KEYBOARD 29.00 


KEYTRONICS 5151 KEYBOARD 99.00 
UDS EXTERNAL 1206 BAUD MODEM. —— —59.00 
ТЕМ МӘК FULL HT DISK DRIVE. — — 59.00 
ТЕМ № MB FULL HT HARD DISK — — — —159.00 


TAXAN DUAL PURPOSE BUFFER.-.——— 79.00 
SOUND ENCLOSURES..........—— FROM 49.08 


DATAPRODUCTS 805076 SF 99.00 
DIABLO 6 TF...—— sc T 90 
DATAPRODUCTS DP-35 SF... —— 179.00 
BROTHER ТР-190 SF 


THOUSANDS OF ITEMS AVAILABLE. TOO 
MANY TO LIST IN THIS AD. PLEASE CALL 
WITH YOUR REQUEST. QUANTITIES LIMITED. 
ALL MERCHANDISE AVAILABLE ON A FIRST 
COME, FIRST SERVE BASIS. ALL MERCHAN- 
DISE GUARANTEED. 15 DAY RETURN PRIVI- 
LEGE WITH RMA. RESTOCKING CHARGE ON 
RETURNS. NO SURCHARGE FOR MC, VISA, OR 
DISCOVERY CARD. COD ORDERS ACCEPTED 
WITH CASH OR CASHIERS CHECK. 


19.00 | 


1? 
UP то. 107, ОКЕ 


LIST OUR PRICE | 


49.00 | 


UNDER-PRICED HARD-WARE & 
UNDER-PRICED SOFT-WARE 
HITTING PRICES BELOW THE BELT" 


ITT XTRA 
XT-286 SYSTEM 


80286 PROCESSOR, 4.77-6.0 MHZ 
512K RAM, SERIAL 
AND PARALLEL PORTS, KEY- 


BOARD, USER GUIDE. 
ORIGINAL LIST $1,995.99 


MONO MO 
ADD 


COLOR EN me 
ADD 


е 9 o o9 9 6 
WITH 
20MB HD & 360K FLOPPY 
ADD $299.00 


ITT MS-DOS 3.1 & GW-BASIC 
ONLY $29.00 
MONITOR SALE 
OF THE YEAR 


TOR & CARD 


COLOR 
12" RGBI/COMP..........$595.00 
14" RGBI CGA.............$499.00 


$169.00 


14" COMPOSITE.......$395,00 — $149.00 
MONOCHROME 

12" GREEN TTL..........$199.00 $69.00 
12" COMP........— $134.00 $49.00 


FULL FACTORY WARRANTY 
FACTORY REFURBISHED 


PORTABLE FAX 


ORIGINAL LIST: $999.09 


299, 
VERY LIMITED QUANTITY 


(316) 942-9797 


UNDER-WARE 
ELECTRONICS 
1970 S. WEST ST. #365 


WICHITA, KS 67213 


Circle 533 on Reader Service Card (DEALERS: 534) 


SAVE UPTO 
80% 


DIABLO 630 ECS/API | 


49 CPS DAISYWHEEL PRINTER 


$349.00 


(ORIGINAL LIST: $2,295.90) 
(APYCENTRONICS CABLE FREE) 
LE E OE E EEE) 
XEROX F-32 DUAL BIN 
ELECTRONIC 
SHEET FEEDER | | 


ONLY Il 


$149.00 


(ORIGINAL LIST: $1,758.00) 


UNDER-PRICED SOFTWARE 


WORD PROCESSING 
SAMNA м 
SELECT WP VER 3— 5949 
WORD PERFECT Зоров 
DISPLAY WRITE 24 VER Li —— .—— 59.00 
IUS EASYWRITER п. 5900 


DATA BASE MANAGER П.._ (900 
|| OVERVUE (MAC. в 
IST BASE (МАС )......................................_6900 
MANN eRe FIER DIS ccc 
INTEGRATED/SPREADSHEET 


SUPERCALC 3 VER. 1-—————————— 19.0 
TK SOLVER. — 49.00 
ELECTRIC DESK. ccm mana 99.04 
ABILITY 59.00 
LOTUS JAZZ Оо 


TBM ASYNC COMM SUPPORT... — —— 49.8 
JEM 3278 EMULATION VER 4&.— ——— 790 
IN SEARCH... —— Ó онно Ф ФФ 


UNDER-PRICED NETWORK | 


ICOM SERVER-35MB/311K..— —..——— 6099.90 
IRMA COMMIT Gaee A 
IRMA 3279 KEYBOARD... — tA 
CX] 327879 REMOTE] ftt 
AST ВС/СІЛЗТЕЕ..... e ВФ ОФ 
FORTE РЈ CARD. seem S ОЎ 


IN BUSINESS FOR OVER 
TWELVE YEARS. 


NEW & DEMO. 
ALL MERCHANDISE 
GUARANTEED 


NOVEMBER 1988 * BYTE  88PC-3 


are available). 
Contact: Digital Consulting, 


Inc., 6 Windsor St., Andover, 


MA 01810, (508) 470-3880. 


8/2: Inside and Out is a 

2-day seminar that, ac- 
cording to íts sponsor, will 
feature live demonstrations of 
the operating system's multi- 
processing session manage- 
ment, command capabilities, 
and muitiple, simultaneous 
program execution. 

The first day is dedicated 
to the fundamentals of OS/2. 
The second day is for ad- 
vanced techniques. 

Judd Robbins, president of 
Computer Options and author 
of The Essential OS/2, will 
be the seminar's chairman. 
The seminar will be held at 
the San Francisco Airport 
Marriot from November 
17 to 18. 


ADDITIOMAL FEATURED ADD 

Cunr Әсі poo 

TRÀ Sears мош 

OM em Оң $0500 308 8 200) — 628800 OT) 
ADM кені cu 335500 (180 A 296) — $42500 007] 
Sak eap 


REGIONAL 


WHAT'S NEW 
PACIFIC 


Price: $765. 

Contact: Digital Consulting, 
Inc., 6 Windsor St., Andover, 
MA 01810, (508) 470-3880. 


seminar for program- 

ming in C is an introduc- 
tory course for those who 
wish to program in Unix and 
non-Unix applications. The 
seminar will cover the compo- 
nents and characteristics of 
C, words of the C language, 
expressions, control state- 
ments, and more. Knowledge 
of at least one other high- 
level programming language is 
a prerequisite, 

The 5-day seminar is 
scheduled to go from Decem- 
ber 12 to 16 in Los Angeles. 
Price: $975. 

Contact: The 1st Seminar 
Service, 88 Middle St., 
Lowell, MA 01852, (508) 
452-0766 or (800) 321-1990. 


ALTEC ZIP-386 


MB 
А Phoamy 386 BIOS o Award 386 BIOS 
a 4 speed (4 77/8/18 MH2) 
а 200W power 
a Case with re-set button 


preter port 
ж HRES Monochrome Monitor 
à User's manual 
à 1 year warranty 


A 


Network to Sponsor 
Third-Party Tours 


he App!Ambassadors In- 

formation Network 
(AAIN) is now sponsoring 
what its founder calls a "trav- 
eling road show” for repre- 
sentatives and spokespersons 
of third-party products for 
the Macintosh. According to 
AAIN's George Voltz, users 
group coordinators are always 
seeking vendor representa- 
tives to speak at the groups’ 
monthly meetings, but get- 


ting in contact with them is dif- 


ficult. After several third- 
parly developers expressed a 
similar interest in making 
contact with users groups, he 
Started a service thal pro- 
vides transportation and lodg- 
ing for vendor representatives 


who want to meet with users 


groups. 

AAIN will provide ven- 
dors contact information, 
transportation, and lodging 
for a fee. The users groups get 
knowledgeable speakers for 
their monthly meetings at no 
cost, and the vendors get to 
demo products to sophisticated 
audiences. 

The "tours" would prob- 
ably consist of five users group 
meetings, either in the same 
region or across the country. 
Voltz said AAIN was formed 
in January 1988. The network 
sends new product announce- 
ments and information on 
bugs, fixes, and updates to 
about 1000 Mac users groups. 
Contact: ApplAmbassadors 
Information Network, P.O. 
Box 416, Mountain Rd., 
Raymond, NH 03077, (603) 
895-3009. 


ALTEC-286 Enhanced System 
$995 


a ina 80296-10 microprocessor 


ALTEC Technology Corporation 
5751 Rickenbacker Road, Los Anglas, CA 90040 
Tel; 1-213-888-9100 


Order Desk: 1-800-255-9971 
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а HERES Monochrome Montor 
Шана manual 


Circle 527 on Reader Service Card 


Super Savings!“ 


Mono System 
EGA System 


Basic System Features; 


80288-18 bit CPU, 80287 socket, 512K RAM ax- 
pandabie to 1MB, fully compatibia AMI BIOS, 1.2Mb 
Floppy Disk Drive, combined Roppy/hard disk 
controller, Keytronics 101 enhanced keyboard, 
clock/calendar with battery backup, 195 watt power 
supply, 48 hour жуя tire, operations manual, 
one year limited warranty and optional on-sHe 
maintenance agreement. 


SF-286-BMHz | м 
20Mb Mono Special.. зазт-т» ^D | 2 + У 
Basic System features plus: Monographics board 


with printer port, Samsung 12" amber mono monitor 
and Seagate 20Mb hard drive. 


SF-286-BMHz 3 R 
20Mb EGA Special........: D 1 5 9 — 
Basic System leatures plus: Everex EGA graphics 


board, Evervision EGA color monitor and Seagaie 
оомо hard drive. 


SF-286-8MHz 

20Mb VGA Special...........5189t 
Basic System features plus: Everex EVGA eratum 
board ( 840 x 480, BOO x 800, up to 256 colors >, 
Mitsubishi Diamond Scan multisync monilor and 
Seagate ST251 40Mb hard drive. 


SF-286- 12MHz T em 
20Mb Mono Speclal.........51/4€£ 
Basic System loatures plus: Monographics board with 
printer port, Everviaion 14'' fiat screen amber mono 
monitor and Seagate 20Mb hard drive. 

Upgrade to 40Mb Seagate hard drive, Add $160 
Upgrade to BOMb Seagate hard drive. Add $500 


Circle 540 on Reader Service Card 


EGA Bundle............ — ~ C 


Еуагех EGA autoswitch graphics board and 
Evervision EGA color monitor. 


Super. EGA Випа!о.............$62‹ 


Everex EGA Deluxe autoswitch graphice bend 
(640x480, 752x410), and Miteublehl 1371-A 
Otamond Scan multisync color monitor. 


Super VGA Bundie.............$ 


Everex EVGA graphics board { 640x480, 800x800, 
up to 256 colors ) and Mitsubishi 1371-4 Diamond 
Scan multieync color monitor 


Hard Disk Specials ( for PC ) 


Seagate 57225 20Mb + Controller............. $265 
Seagate 57125 ZOMb + Controler............. $329 
Seagate 57238 30Mb + Controller............. $289 
Seagate 57251 40МЬ + Controlier............. $449 
Hard Disk Specials ( for АТ) 

Seagate ST125 20Mb ( 40ms )................... $209 
Seagato 57138 ЗОМЬ ( 40ms )................... $339 
Seagate 57251 40Mb { 40та )................... $369 
Seagata ST251-1 40МЬ ( 28та )................ $429 
Seagate 4096 ВОМЬ ( 28тз 1..................... $049 
Micropolis 1335 71Mb ¢ 28ms ).................. 3599 


Everex Modems 


Everex Evecom external and internal hglí-card 
modems (fully Hayes compatible ) with Bitcom 


Communications software. 

Internal 1200 Saud Modem....................... 
External 1200 Baud Pocket Modem............ $138 
Internal 2400 Baud Мойәт........................ $149 
External 2400 Baud with Mini l/O............... $229 


Misc. Specials 

Mini НО) { PAR, SER, CLK, CAL ).................. $49 
Mini ИО with Game Рой.............................. $55 
Mini НО + Logitech C7 serial mouse.......... $119 
Mitsubishi 3.6" 720K floppy drive................. $ut 
Mitsubishi 3.5" 1.4Mb floppy driva............. $129 
150 Watt Power Ѕирріу............................... 9 
200 Watt Power Supply... NEN LG 
2Mh EMS memory board with OK... — ны 980 
3Mb EMS memory board with OK... "EM MD 


* Special Prices Subject to Change Without Notice. 
Tasgia, Бойынаба, біптестігі, Ғозған, Шш, "дий, Ык. Kl, Logüeoh сер 


л — ЕЕ ьс о 


Dealers 


PS il Model 25 Mona/Color ... $969/1195 
PS I| M.25 Mono/Color + 20МВ51395/1550 
PS 1 Model 30 208. + 20M8... 

PS Н Model 30-002/021 

PS 11 Model 50-021/507-30MB . $2350/2795 
PS ІІ Model 50-44MB/7UMB ..$3195/3550 
PS 11 Model 80-115/300MB 20MHZ$5695/8195 


PS || Mode! 80-44MB/70MB . .$3895/4695 | 


PS II M.70E-61/70-120 . $4199/5550 


“ALL PS И MEMORY OPTIONS IN STOCK” 
$2395/3395 


AT 068/339 IN STOCK ... 

IBM PC/XT 2DR. 256K ..... . 57957 
Mono. Disp. 8503/XT Style 

Color Display 8512 

EGA Disp. 8513/XT Style 

8514 Monitor/Adapter 

Pro Printer (XL 

Pro Printer X24/XL24 

Quit Writer ТІЛІ 


Most Major IBM Parts In Stock 
*Quantity Discount Available" 


SEAGATE HARD DRIVES 
20MB/30MB WiController 
3OMB/4OMB (4038/4051) ...... 
ADMB (57251)/40МВ (4053) . . . . 
BOMB (4096)/80МВ (277R) .... 
MINISCRIBE 

40MB (3650)/40MB (3053) . . 
40MB (6053) Full Height 

80MB (6085)/300MB (9690) ... 
HARD CARDS 

20MB/3OMB for XT 


Call For Complete Confidential Price List 
New Reduced Prices 


MPAG” 


DESKPRO MODELS 

“NEW D.P. 386-25MHZ IN STOCK"" 
386/20 MHZ 60 MB HD $4795 
386/20 MHZ 130 MB HD 
**386/20 MHZ 300 MB HO 
386 40MB 16MHZ Factory ...... $3795 
286 Model 1 
286 640K, 20MB/40MB HD .. 
286 Model 40 (Factory) 
Deskpro 208. 256K/20MB .... 
PORTABLES 
Portable 386/40MB ..., . . 


ll Model 2 2DR., 256K (80286) .... 

"11 Model 40MB** 

“ІІІ Model 20MB** 

Compaq Amber/Green Monitor 

Compaq 40MB TBU F/Port /Deskpro$750/595 

Compaq VGA Adapter/Monitor. $395/525 

Compaq DOS 331 (тіп 5) $82 

Cail on Memory and Other Compaq Products 
"Quantity Discounts Available" 


Dealers & Consultants Only 


Corporate & Retail Customers Call For ame 


8087-3 XT/80287-6 AT 
8087-2 ХТ/80287-8 АТ 


OKIDATA 


182/1823 120CPS, 30nlq . ..5239/279 
192 + /193 + 200СР5, 40714 .$329/429 
292/293Е 240CPS, 10074 .. $424/519 
320/321 300CPS, 62niq 

390/381 24ріп 270, 90nlq ... 

393/393 Color 450CPS . 

Lazer Line 6 


***LOTUS 1-2-3—$289*** 


D-DATA 


Ame¢rvan Lapres 


4742 Woodman Avenue 
Sherman Oaks, CA. 91423 
(818) 905-0994, (213) 859-3410 
FAX # (818) 905-8869 
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IRWIN ТАРЕ BACK UP 


10 MB. Inier./Externa! 

20 MB. Inter. /External 

40 MB. Inter/External...... 
Call for PS/2 Tape Back Up Units 
Call for Archive, Tecmar, Sysgen 


| TOSHIBA 
321SL/341SL (216CPS) 
351-5%/351-2 Color... . . 


Toshiba Modem/Compatible . en 


***LOTUS SYMPHONY 31⁄2” — 


One stop shopping for dealers & consultants 


SE Fast A Ht 


Vr | 


Laser Series 1 ........... . 

*Desk Jet New 250CPS 

IMB FKP 11 Compat/HP .... 

2MB FHP || Compat/HP ... .$619/669 

HP Plotter 7475А. ........ .$1395 

HP Scanjet Scanner wilnt. ...$1380 
+ With purchase of memory 


Laptop Systems Will no! be undersold 
Multisync Il/Plus + 
Multisync XL 20" 
NEC LC890 Laser 


$259*** 


STB MULTF GARD (ХТ)... $29 MODEM 12008/24008 . . $59/95 


$ IBM MONO/CLR/EGA. %79/145/225 


349 INTEROYNE T.B.U. 10/2048 $75/95 
MINIMUM QTY. APPLIES 


UP TO 2% DISCOUNT ON PREPAYMENT. 


E: THERE WILL BE А CHARGE ON ALL CREDIT CARD PURCHASES. 
Мак «Фр 
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DATA TRANSFER SWITCHES | 


AB SERIAL 1 


$18.95 

AB PARALLEL $19.95 

ABCD SERIAL $24.95 

ABCD PARALLEL $29.95 

AB CROSSOVER $29.95 

PS/2 AB SWITCH $29.95 
ISOLATING LINE STRIPS 


SURGE & RF NOISE 
SUPPRESION 

6 OUTLETS 

wi 6' ЕТ. CORD 

| 12 @ 14.50 24 @ 12.25 


THE PERFECT UPS 
$666..." 


5977. 
VIP EXECUTIVE 400 


a— or Ro s 


ВАН 6—1 $19.95 
Саным) 
LE у 4 


SUPPORTS 2 ATon 2 XT SYSTEMS 


TRUE ON-LINE UPS DESIGNED FOR MICRO 
AND MINI POWER SUPPLIES. SINEWAVE 
OUTPUT . FITS BETWEEN CPU AND CRT 
ONLY 20 183 SUE 1.9 H. x 15.8°W.x 15° 


MORE ON-LINE MODELS by ITT 
LISTED BY SIZE IN YOLTAMPS. 

RETAIL DEALER 
ITT VIP 800 $1899. 


[ТТТ ИР 1250 $3999. 
ITT VIP 2000 $5499. 
ITT VIP 3000 $6399. 
ПТ 5000 810699. 


TOSHIBA 


TOSNIC TRUE 

МІСНО-1100 ON-LINE 
UPS SYSTEMS 

SELF CONTAINED 


NEW SMALL PROFILE 
LIST DE 


АЕТ 
$1499. $1199. 
$1899. $1425. 
$2099. $1099. 
$2699. 


$1499. 
$6599. 
$9379. 


500 VA. 
750 VA. 
150 VA. 
IK УА. 
3 K VA. 


5 K VA. 
AND LARGER MODELS 


$7499. 
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FIT | 


$5279.| 


SHAPE (б) 
LINE TAMER 
FERRO POWER CONDITIONER 
22724 Surge suppressors 
IEEE Standard 587 


Rejection 120/60dB. | 


4 Outlets.6ft. Cord 
Re ulatian «396 
Retai Dealer 


eo POWER SOUACE 
UPSC 200+ 200 WATT 9229. 


RETAIL $499. 

UPSC 350 350 МАТТ $259. 
RETAIL $799. 

UPSC 550 550 М/АТ1 8299. 
RETAIL $899. 

UPSC 800 800 WATT $499. 


RETAIL $999. 


uPSC 1000 watt $979. 


RETAIL $1250. = EUROPEAN DESIGNED UPS ~ 
Made in USA 


"OPTION 220v бон: UPSE 200 $339. 
Modified Wave Form  ouiPuT 220, Бон: ШРЗЕ 250 $359. 


2 Ms. Transfer Time OP 15у бонг UPSE 550 $459. 
RFI And Spike Protection UPSETQUD $570. 
АЙ Models и’ Internal Gell Cells, Unconditional 1 Year 


IMPORT 
VOLTAGE REGULATORS 
TVR500 
ТУН1000 
TVR2000 == 
TVR3000 > 
мае » SURGE 


EURO-TRANSFORMERS 


Warranty 4 Outlets, Brown-Out, Black-Out Protection 


PERMA POWER UPS SYSTEMS 


UPS PROTECTION WITH .6 Ms. TRANSFER — 
FASTEST IN THE INDUSTRY Е 
TRUE RESPONSE TO UNDER 

AND OVER VOLTAGE , NOISE 

REPETITIVE SURGES . PHASE - 

SYNC TRANSFER . 40 MINUTE 

BATTERY . DIAGNOSTICS А AUTO RESET 


5Р5-200 LIST $799. DEALER $519. 
SPS--386 LIST $599. DEALER $449. 
SPS- -1200 LIST $1299. DEALER 5869. 


*3000 WATT 
"Select Voltage 100/110/120v. 


Up/Down  200/220/240wy. 


QUANTITY PRICING AVAILABLE 
UPS SYSTEMS ADD $15. MINIMUM 
FOR PACKING & SHIPPING 


(ПТ) AMERICAN POWER CONVERSION 


= RETAIL DEALER 
E | | ay 330 XT $399. $259. 


LOW COST UPS PROTECTION FOR NETWORK STATIONS 


450 AT $599. $389. 


AT TYPE SERVERS, 3 COMSERVERS, AND CAD STATIONS 


Aa: @] 520 ES $699. $449. 


FOR SFT LEVEL 2 AND VINES FILE SERVERS RS 232 PORT 

800 HT $1099. $709. 
' FOR MULTIPLE PC'S OR VERY LONG BACKUP TIME 
LAN 5 Best friend 1to2 Ms. i dns fer time, compact, gu aul у engineered, 


LARGE FILE SERVERS WITH MULTIPLE HARD DRIVES 
runs г ‚ 95232 port, provents 


1200 VX $1399. $905. 


Jiagnostics 
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жый) UNINTERAUPTIONE | . $ 99. 
$149. 
$197. 
$225. 
$349. 
5439. 


STEP UP/DOWN 110v. лий 


urges, 5805, somes, noise & іліплегепсе p 


The Master of 386 Computers 


Made in USA 


Running 81 24MHz, 80386 32-bit microprocessor delivers a Landmark SI of 31MHz, 
equivalent horse power as a mini-computer. The mainboard provides PHOENIX 
BIOS and super fast 1MB of static column zero-wait memory access equivalent to 
memory caching. Additional 32-bit memory can be expanded to 10MB. Built with 
220-watt internal power supply and state-of-the-art FCC class-A standard electro- 
mechanical structural frame. It comes with a standard 3-1/2" 1.44MB floppy disk 
drive (optional 5-1/4" 1.2MB) and 1:1 interleave hard disk controller. High quality 
101 function keyboard and complete with system manual that is easy to operate. 


24MHz System: List: $2999.00 OEM Price*: $2099.00 
20MHz System: List: $2699.00 OEM Price*: $1899.00 


* Qualified OEM quantity price, tower case (option) | 


You are invited to see us at COMDEX/Fall '88, Las Vegas, West Hail, Booth #562 


> | TransComputer, Inc. We R&D the 286 8 386 computers the best. 


1024 W. Maude, PO BOX 62426, Sunnyvale, CA 94086 


408) 245-9606/9608 (800) 722-7793 FAX: (408) 245-4104 
olving Technology with Excellence... 
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ARCHITECTURE FOR THE 90'S 


SHAPE OF THE FUTURE 
The New High Performance Challenger THE =МЕВЕМ 


in Local Area Networks SYSTEM 386/20 


АММА, А trie БоНего write 
cache Updates main memory 
only when necessary. boosts 
system performance beyond 
standard cache systems, per- 
mits cache memory expan 
sion from 64K to 254K and 
prevents bottleneck during 
multiple back-to-back write 
operation 


LifeNet Network Pi 


Operation System 


' the award for the most 


promising challenger т 
the dedicated server 


category тия go to 
Urwvation's Leet” 
РМ 


Establishing а New РС Performance Platform 


| ы : The Everex STEP 385/20 offers unexceeded performance tn an 
LfeNet hallenges the performance of the leading | 80386 based personal computer. Designed as а business or 


LANs in the industry — and wins personal workstation. the Everex 386 delivers a high 


performance environment for current generation AT-compatible 
Thi. high performance LAN features fault soltwore while providing a platiorm for future operating 


tolerance, data protection, real-time backup. and systems, including OS/2™, апа Xenix* 386 and Unix® 386. 
а Bull! i database engine that offers extraordinary Advanced features include Everex's Advanced Memory 
Ma Ф; Management Architecture (AMMA™) and а very fast 1:1 
río ^a 9 rY 
репоптапсе, particularly п database appiicauons interleave hard disk controller. An eight digit real-time display 
But it". last regardless of the application, so IOOK continuously updates system and drive status 
nto it today High performance in an easy-to-use, Call Us for Everex 286/20 and 386/25 


tQ install network operaung system 


OTHER EVEREX COMPUTERS 


286 System-Mode) 1800 
80296 CPU, 1 2МВ Floppy, SIZE Memory. 101 Keyboard, FLED Controller, 8810 Kbrd 
Selectable, 195 Watt Power Supply, Optional 80287 Socket, FCC UL Aproved. 


BMHz `l’ Wait State 80286 Mono System $390 
THE BETTER ALTERNATIVE 10МН> `l’ Wait State 80296 Mono em 1395 
IOMHz O Wait State 80286 Mono System 1495 
12МН: 0 Wait State 80286 Мопс System w IMB mem .. ‚ $1725 

| — -— 388 System-Model 3000A 

- F- AS 80386 CPU, 1 2MB Floppy. IMB Memory, 101 Keyboard, FL/HD Controller, 64 Cache, 
> ET, 16MHz CPU Y Wat State, 195 Watt Power Supply. 

| 16МН» ‘O’ Wail State 80386 Mono System... 1 $2215 

Hard Disks lor all above ayetems 
40MB 39m» uk 5399 
144MB 16.505... . балг И e « $1795 
For EGA Systems я .add = 

EXPRESS For VGA Systema .... .... . . ... 22-2... -add $500 


pec. toy ане ае "em processing. busi ve Call Us For Full Line of Everex 


Il is о fuil-featured loser pnnter offenng hwice as much Peripheral Products. 
standard memory as competing printers | 


* Fully compatible with software designed for seven popular : v 
printers, Including Hewlett Packard LaserJet PLUS. We Also Carry Hard/Floppy Drives, Monitors, 
Protects your original software investment. Allows беху Printers, Motherboards, Tape Backups. 
tor network environments Macintosh IBM PS/2s" Compatible Products 


e 1OM bytes RAM standard and АП Major Software. 
More room for on-line fonts. tex! and graphics 


s ЗОО x ЗОО dots per inch (dp) resolution provides 
— Pam mm d JF Associates. [Inc 

е 27 standard fonts 44100 Old Warm Springs 
For o more professonal look. use as Many of these on a Fremont. CÀ 94538 
раде as you wish есед 

e (45-232 and Centromcs interfaces standard | EQ. ebd 
Plug and go with virtuoily any system. (415) 659 0403 Financing 

* 8 poge-per-minute print speed. with band buttering. Deale FAX (415) 651-3190 < = 
Less waiting time for pages Ю print. — 


SERVICE 
Univation AVAILABLE 
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MSE 286-12 


High quality American- 

designed, engineered and MHz 

American-built, powerful * The newest VLSI Chip set 
80286-16 MHz super + 80286 microprocessor, 6/12 
performance computer MHz 

systems for CAD/CAM BN LI pande LN 


* 1.2 MB Teac floppy drive 
* W.D. hard disk/floppy disk 
controller 


workstations, scientific 
engineering, industrial, 


medical, local area * Clock/calendar with 
networking, desktop i асу Знаки 
blishing systems * Keyboard 
pu ng systemi 200 W power supply 
and more applications. * 8 expansion slots 
M ° True Read/Write "0" wait 
ы Special м 1 „ыытыы р ыы! : ai қ 
EGA Portable 386 Е Нино eek * 72 hours burn-in test 
vertical 386-20 Mhz ыыы. LI CC “ы 16 MHz performance 
5Сай — ae OUR PRICE 


$895 


Same as above system with 16 MHz speed Our Price $995 1.44 MB Micro Floppy Drive $159 


Editor's Choice "I т УГО ПУ 1% 
» 80386 32-bit CPU, 20/8 MHz Teac 1.2 MB floppy drive Serial and parallel port 
* 1 MB high speed static column RAM 42 MB fast hard drive (28ms) Supporta 80287 & 80387 Xenix 
* 32-bit memory, expanda to 10 MB 200 W low noise power supply System V, OS/2, PC MOS 386 
» W.D. hard disk/floppy disk controller 101-key enhanced keyboard Read/Write "0" wait state 
(ESDI controller also available) Clock/calendar with battery backup 25 MHz performance 


li 


Mono Monitor & Graphic Card Seagate ST-138 30 MB (28ma) $399 WYSE 700 А Monitor (1280 x BOD)... — 

Color Monitor & Graphic Card ...................... -8329 Seagate ST-4053 44 МВ (28ms) NEC Multiaync ЇЇ Monitor (800 x 600)... — 

EGA Monitor & Tun Card Micropolia 1333 44MB (2#йгош)........................... NEC Multisync Fius Monitor 15° as 
269 Micropalis 1335 72 MB (28m) NEC Multisync XL Monitor 18^ ...................... 

Seagate ST4096 80 MB edit /— Paradise УСА Plus Card (800 x 602)................ 

Seagale ST. 251 42 MB (38me) 1.2 MB Floppy Disk Drive .. —— Vega УСА Card (800 x 600) .. E РЧИШРЦРРНИР 

Seagate ST-251-1 42 MB (28ms) $399 360 KB Floppy Disk Drive ... ee | Everex VGA Card (600 x 600) .. 

Fujitsu ESD] 147 MB (23m) 1.44 MB 3.5" Micra Floppy Drive... wail Genoa Hi-Res EGA Card (800 x 800)... 

Maxtor ESDI 320 MB (16па)......................... 720 К 3.5 Micro Floppy Drive ......... Zenith УСА MonitarfFlat Screen) .. 


MS ENGINEERING, INC. 


10601 S. De Anza Blvd., Suite 214 
Cupertino, CA 95014 


(408) 257-4249 EO NS соли 
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Neural Network 
Development Tools 


on the IBM PC, XT, AT and SUN workstations 


for 


rapid prototyping and concept testing 
of neural network designs 


from 
NeuralWare™ 


NeuralWorks 
Professional 11 


Includes 13 network types plus 
the ability to define your own 
network, 14 learning rules, 10 
transfer functions, 11 summa- 
tion functions. 

ІВМ PC $995; SUN $2,995. 


NeuralWorks Explorer 


Lets you get your feet wet in 
neural computing without in- 
vesting a lot of money. 

IBM PC $199; SUN $795. 


Seminars 


Five-day, hands-on, applica- 
tions oriented. Available 
throughout the country. Also 
available for customized in- 
house presentation. 


Custom engineering 


Let us help solve your special 
problem. 


Call TODAY or write for intorma- 
tion about NeuralWare's soltware, 
seminars, and custom engineering 
services. Ask for Jane 
Klimasauskas, Vice-President 
Sales & Marketing. 


3 m 
SURAI 
V VARI Т ей 
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| 


Stock Market 


Pop-up menus make 
NeuralWorks Professional 11 
easy to learn, easy to use 


Full color screens and 
effective graphics 

guide you through the network- 
building and testing process 


Documentation includes 
extensive introduction to get 
you up to speed in neural 
computing 


Solve modeling and 
forecasting problems 
finance and economics 
e servo control 

e sensor processing 

e CAD/CAM modeling 


Solve signal 

processing problems 

e noise filtering 

e matched filters & speech 
recog 

e data compression 


Solve expert systems 
problems 
e adaptive expert systems 


NeuralWare, Inc. 

103 Buckskin Court 
Sewickley, PA 15143 U.S.A. 
412-741-5959 


| 
Modeling 


NeuralWare™ is applied neural computing. 
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More Than А Computer Store! 


uthoriz aler! X NEW! 
tuor eaer | | LAPTOP SPECIALS 


IN | zu 


SuperS ort | 
AUTOCAD an perap 


184/2 
In Stock 


Ф ТОР5 | ен "aam Monitor 


Call for Information TOSHIBA 


Toshiba 1000 

Toshiba 1200 

Toshiba 3100/20 

Toshiba 3200/5100 .... 
Toshiba 5100 CALL 
| ==" Stock Toshiba 1200 FB/FD ...CALL 


512 RAM, NEC 


1.2 Floppy, 40 MB HD 
Also in Stock: NEC Multispeed EL ..........$1595 


WYSE Terminals : | 
Call for Best Price! NEC Multispeed 20 MB «924035 


Software & Printer 
Specials! 


| | Epson EX800/1000 
| Epson FX850/F X1050 
Epson LQ500/2500 


fim 
= || 


AST 


PREMIUM 
286/386 
512 RAM, 


1.2 Floppy, 

40 MB HD, Hi-Res 
Mono Card, DOS 3.2, 
GW Basic 


$1995 


386 Model Also in Stock 


ACER 
710/910 


Systems aen 


512K Memory, 20MB HD, 
6/10 0 Wait State 


For Lowest Prices! 


ІШШ 


"More than а computer store" 


| | Epson 108504050 и u mE 
NEC B2200/5200/5300. . 34905490629 | |a axo НІШ: San Francisco: Mountain View: 
| Toshiba P321SUP351SL ..IN STOCK 
HP Laser Jet Series 2 

Ast Turbolaser P/S 

NEC 890 with PS 


(415) 682-TOWN (415) 956- TOWN (415) 962- TOWN 
(415) 682-8696 FAX (415) 989-8696 FAX (415) 969-8696 


1577 Contra Сона Bhd. 760 Market Se. {219 Phelan Bldg. 2455 M-Old Middle Field Way 
Pleasam Hill CA 94523 San Franciaco CA 94108 Mountain View СА 94043 


Атос Denier for Novell, Epson, AST, банка, Zenith, Toshiba, Autocad, АТАТ, Leading Edge, ОБА, 
NEC, Савов, HAYES, Askims Tate, Universal Data 5узітше, Microsoft, Vestra & Abdus Сай for oar Low Prices! 


Prices subjecti to change. Not resposibie for typographic errors. 
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SHORT 


TAKES 


NEC Ultralite 

NEC ProSpeed 386 

The Norton Commander 
Deskpro 386/20E 


Personal Measure 


BYTE editors offer hands-on views of new products 


NEC's Incredible Shrinking Computer 


| just knew that the computer 
industry's quest for size re- 
duction had to hit some limit. 
А display can get only so small 
before the characters become 
unreadable. Likewise, a key- 
board can shrink only so far 
before it becomes unusable. 
Thus, NEC concentrated on 
collapsing the only remaining 
dimension: The NEC Ultra- 
lite is about as thin a computer 
as I've seen. With its cover 
closed, the Ultralite measures 
84 by 11% by 1% inches. And 
at 4.4 pounds with batteries, 
it’s one of the lightest. 

The Ultralite (in above 
photo at right) comes standard 
with 640K bytes of RAM, a 1- 
or 2-megabyte “silicon drive" 
(NEC's term for a nonvolatile 
RAM disk), an internal ROM 
disk with DOS 3.3 (from 
which you boot the machine), 
and a "card drive." That's 
right, a card drive: a narrow 
slot on the right side of the ma- 
chine that accepts ROM 
cards—measuring 3% by 24 
inches and about И inch 
thick—each capable of holding 
between 512K bytes and 1 
megabyte. The liquid crystal 
display is backlit (electrolumi- 
nescent), so you don't have to 
find elusive perfect lighting. 

Of course, NEC told us that 
it anticipates numerous appli- 
cations to be converted to the 


THE FAC TS 

NEC Ultralite 

With 1-megabyte silicon 
drive: $2999 


Packaged with: 

DOS 3.3, Microsoft's 
DOS Manager, and 
LapLink. 


NEC Home Electronics 
1255 Michael Dr. 
Wood Dale, IL 60191 
(312) 860-9500 
Inquiry 851. 


ROM-card format. (The unit 
we received came with two 
ROM cards, one holding Trav- 
eling Software's LapLink, the 
other Microsoft Word.) The 
machine will also come with 
Microsoft's DOS Manager—a 
kind of window-based shell 
for user-friendly file manage- 
ment—and LapLink, the pre- 
mier utility for moving files 
from machine to machine 
through serial ports. 

Across the back, you'll find 
a 9-pin DIN-style connector 
for the RS-232C port, two 
modular phone jacks for the 
internal Hayes-compatible 
2400-bit-per-second modem, 
a 7-pin DIN connector for the 


NEC ProSpeed 386 
$7699 


Features: 

A 16-MHz 80386 
portable with 2 megabytes 
of 32-bit 100-ns RAM, 

а 1.44-megabyte 3%-inch 
Floppy disk drive, and 

а 40-megabyte hard disk 
drive; with 100-megabyte 
hard disk drive, $8999. 
The docking station 

costs an additional 
$1199. 

Inquiry 852. 


external power pack, and a bi- 
zarre multipin connector (it 
looks like a miniature Euro- 
card connector) for an exter- 
nal 34-inch floppy disk drive 
(optional). 

The model I reviewed was 
an engineering version—and 
how. The internal RAM drive 
would not work, and I couldn't 
get the ROM cards to behave 
long enough to execute any 
programs from them. I did 
manage to attach the external 
drive and run from the floppy 
there. The external drive con- 
nector carries power as weli as 
signals, so the drive itself 
doesn't need a power cable or 
an AC adapter. The screen 


suffered from more phosting 
(the partial activation of pixels 
along the same horizontal or 
vertical coordinate as an in- 
tense graphic) than I would 
have expected, though I could 
usually reduce the effect with 
the contrast slider. 

I ran BYTE's low-level 
CPU benchmarks to get a feel 
for the Ultralite's perfor- 
mance. Thoughthe machine is 
using an NEC V-30 processor 
(8086-compatible) running at 
9.54 MHz—only twice the 
speed of a standard 4.77-MHz 
IBM PC XT—there's more 
going on than just a hike in the 
clock speed, because the 
Ultralite executed the bench- 
marks an average of 4.2 times 
faster than the XT. (This 
agrees well with the Norton 
SI, which awards the Ultralite 
a rating of 4.5.) 

On the user-friendliness 
scale, I'll give the Ultralite 
high marks for portability. An 
MS-DOS machine with no- 
moving-part drives and a 
backlit display with dimen- 
sions as svelte as the Uitra- 
lite's isevery mobile computer 
user's dream. But an Ultralite 
with a l-megabyte silicon 
drive is $2999, and a 2-mega- 
byte version runs $3699. 
When $700 can get me a To- 
shiba laptop with an 80-col- 
umn display (with no back- 
lighting, true) and a 720K- 
byte floppy disk drive. . . hey, 
to save $2300, ГИ find a lamp 
and live with the disks. 

—Rick Grehan 


Computer 
Shuttlecraft 


he NEC ProSpeed 386 (in 
above photo at left) is a 
pseudoportable; it's designed 
to give you a home base to 
which you regularly return the 
machine. NEC callsthishome 
continued 
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üs integrAda 


...the first completely integrated Ada Program- 


ming Support Environment priced for the individual 
programmer on a PC. Designed lor the novice as 
well as the software engineer . 


Optimizing Code 
Remove Unused Subprograms 
Target = > ALL 
procedure TEST is Sottwere Floating Point 

- Debug Compile < ON» 
task CONTROLLER is CtriF4—Check Syntax 


entry ТВО(_ мощ аи 
end CONTROLLER; ra 


with TEXT IO; 
use TEXT 10; 


[aL 
task body CONTROLLER is qB. == 
Withed Specs 
= Library Mianeger 


begin ` 
loop 


их 


CREATE Ada Structure —-—-- = 
CREATE Ada Туре--------------|--- 
| SEARCH/REPLACE TBD'$-—— ч | 
Ada SPECIFICATIONS--------- = 
PASTE BUFFER ———————— = 


Validated Production Compiler 

Use on 8086,80186,80286,80386. 

Full 640KB .EXE Programs 

No Extra Memory Required 

No Math Coprocessor required. 

On-Line Library Management 

Math, Text, Console Packages included 
Multiple File Code Retrieval 

Fuil-Color, Full Featured Editing 
Selectable Function Keys 

Ada Subprogram and Package Generation 
Ada Type Generation 

Ada Sensitive Cursor 

Interactive Cursor Error Correction 
Interface to Ada Design Language (ADADL) 
Ada Standard Pretty Printer 

DoD 2167 Documentation Features 
Optional On-Line Ada Training Course 


No Run-Time Royalties 


Xr ль к а шь ан яш ш т аш ш ш ee кх ш шю “ш ш sss ч» > Чё “ч” “т тй! ча” чы Jd d didi idi idi d 


АЕТЕСН 380 Stevens Ave, Suite 314, 
Solana Beach CA.92075 
(619) 755-1277 FAX (619) 755-7540 


"һе first choice among the half dozen or so 
compilers now on the market"—— PCWEEK 
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base the "docking station," and 
ГИ describe it in detail later. 
Not that you couldn't operate 
the ProSpeed 386 indefinitely 
without the docking station; it 
would make a fine portable 
80386 machine all by itself. 
Let me rattle off the stats: a 
switchable 8-MHz/16-MHz 
80386; support for an 80387 


math coprocessor; 2 mega- 


| bytes of 32-bit 100-nanosec- 


ond memory (standard), ex- 
pandable in two upgrade paths 
toa maximum of either 4 or 10 
megabytes; a cold cathode flu- 
orescent technology (CCFT) 
backlit display (11 inches 
diagonal) that supports EGA, 
double-scan CGA, or Hercu- 
les; an internal 1.44-megabyte 
314-inch floppy disk drive; 
and your choice of a 40- or 
100-megabyte internal hard 
disk drive. This all fits in an 
18-pound case that measures 
15'^ by 4 by 13% inches. 
Ifthe CCFT display doesn't 
float your boat, you can pop it 
off, hook your favorite PS/2 
color or monochrome display 
to a connector in the back, and 
run VGA graphics (the Pro- 


| Speed will also accept a multi- 


sync monitor). And ifthereare 
still not enough options on- 
board, you can slide an inter- 


| nal 2400-bit-per-second 
| modem into the special 


modem slot and one of the 
hoped-to-be-released expan- 
sion boards into the LTX slot, 
ап “ІВМ РС AT-like" 
(though not AT-compatible) 
connector that you access 
through a snap-off door on the 
right of the machine. (At the 
time of this writing, NEC said 
that three cards for the LTX 
slot were already under devel- 
opment: an Ethernet card, a 
Token Ring card, and a 3270 
interface card.) 

Of course, ProSpeed pro- 
vides the standard 1/О ports: 
an RS-232C serial connector 
(9-pin AT-styie) and a PC- 
standard 25-pin parallel 
printer port, both in the rear, 
of course. Around back, you'll 
also find a connector for 
NEC's "battery slice," a 3- 
pound add-on battery pack 
that hooks to the rear of the 


eration away from a wall out- 
let. (Unfortunately, there was 
no battery slice available for 
the system I tested.) 

The back is also home to the 
120-ріп connector that hooks 
the machine to the docking 
station I mentioned earlier. 
The docking station, which is 
slightly bigger than a big shoe- 
box, comes with accommoda- 
tions for three full-size 16-bit 
(AT) expansion cards, one 
full-size 8-bit expansion card, 
and two half-height drive bays 
that you can populate with 
your choice of floppy disk 
drives, hard disk drives, tape 
drives, and so on. 

The docking station also ex- 
tends the ProSpeed's I/O 
ports—parallel printer, 
serial, VGA, and RJ-11—to 
its own rear and adds a second 
serial port, another К1-11 
connector, and a keyboard 
port for an external keyboard. 
Inside the docking station is a 
200-watt power supply that 
runs not only the components 
within the station, but the 
docked ProSpeed as well. 

The docking station is a no- 
muss-no-fuss expansion bay. 
You sit at your desk, ProSpeed 
mated with its docking sta- 
tion, using piles of megabytes, 
an eye-pampering УСА 
display, and all the special- 
purpose adapter boards you 
can stand. Then, when it's 
time to hit the road, simply de- 
tach the ProSpeed, reattach 
the CCFT display, grab a 
cable or the battery slice, and 
drive off into the sunset. 
When you return, just hook 
the ProSpeed back to the sta- 
tion; you don't have to worry 
about reattaching a nest of 
power cables, video cables, 
and is-this-a-serial-or-paral- 
lel-printer?-cables. 

In preliminary tests using 
BYTE's 80386 Small-C 
benchmarks, the ProSpeed 
actually scored marginally 
poorer than a 16-MHz PS/2 
Mode! 80 onthe CPU tests. On 
average, the ProSpeed ran at 
about 85 percent of the speed 
of the Model 80. Also, though 
the low-level hard disk drive 
test showed the ProSpeed's 

continued 
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Embedded systems designers have already used CrossCode C in aver 291 different applications. 


How to choose a 68000 C compiler 
for your ROMable code development 


These twelve important CrossCode C features could 
make the difference between success and failure 


t's hard to know ahead of time what 

features you'll be needing in a 
63000 C compiler. But if you're using 
Crosscode С you won't need to think 
ahead, because CrossCode С is already 
equipped with these twelve important 
features for your ROMable code devel- 
opment: 


1. A 100% ROMable Compiler: 
CrossCode С splits its output into five 
memory sections for easy placement into 
ROM or RAM al link time. 


2. Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language. 


3. Readable Assembly Language 
Output: The compiler generates assem- 
bly language code with your C language 
source code embedded as comments, so 
you can see each statement's compiled 
output. 


4. Optimized Code: CrossCode C uses 
minimum required precision when eval- 
uating expressions. It also "folds" con- 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches. 


5. Custom Optimization: You can op- 
timize compiler output for your applica- 
tion because you control the sizes of C 
types. including pointers, floats, and all 
integral types. 


6. Register Optimization: Ten regis- 
lers are reserved for your register vari- 
ables, and there's an option 1o automati- 
cally declare all stack variables as 
register, so you can instantly. optimize 
programs thal were written without 
registers in mind. 


7. C Library Source: An extensive C 
library containing over 47 C functions is 
provided in source form. 


8. No Limitations: No matter how large 
your program is, CrossCode C will com- 
pile it. There are no limits on the number 
of symbols in your program, the size of 
your input file, or the size of a C function. 


9. 68020 Support: [f you're using the 
68020, CrossCode С will use its extra in- 
structions and addressing modes. 


10. Floating Point Support: If you're 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers. 


11. Position Independence: Both posi- 
tion independent code and data can be 
generated if needed. 


12. ANSI Standards: CrossCode C 
tracks the ANSI C standard, so your code 


wil] always be standard, too. 


There's More 


CrossCode C comes with an assembler. 
a linker, and a 100] to help you prepare 
your object code for transmission to 
PROM programmers and emulators, Anc 
there's another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators. 


CrossCode C is available under MS- 
DOS for just $1595, and it runs on all IBV 
PCs and compatibles (640K memory anc 
hard disk are required). Also available 
under UNIX & XENIX. 


CALL TODAY for more information: 
1-800-448-7733 
(ask for extension 2001) 


Inside Illinois or outside the Unitec 
States, please dial 


PHONE: 1-312-971-8170 
FAX: 1-312-971-8513 


SOFTWARE DEVELOPMENT SYSTEMS, INC 
DEPARTMENT 2" 


3110 WOOOCREEK DRIVE 
DOWNERS GROVE, ILLINOIS 60515 USA 


CrossCode? * у a trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC MS-DOS@ is в түмегей ttademark. w 
Милой УХ is a registered irademark ATAT NENIXE 
i^ a registered trademark of Матоо 
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What you ve been doing, 


If the screens on the right look more 
intriguing to you than those on the left, 
youre ready for Microsoft" Windows. 

Windows opens up the world of visual 
thinking to all 286 and 386 owners by 
offering the power of graphics. 

Everything you can do on your PC, 
you can now do better, faster and with 
greater imagination. Whether youre creat- 
ing documents or trying to get a clearer 
picture of your work. 

What used to take complicated key- , 
strokes сап now be accomplished with / 4 
the simple click of a mouse. With p 
Microsoft Windows, you access pull- 
down menus. Simultaneously wok m 
миналы — И withdifferent programsaswellascut Ej 

Ол your 286, and paste between them to create | 
you've been making any task look complicated. graphic examples within different 
bodies of text. And what you ее оп the 
screen will appear on your printed page. 

And once you've learned Micro- 
soft Windows, you'll have the basis for | 
scores of other programs because all the ү № 
countless new Windows applications are | M 
based on the same easy, logical format. | 

Since Microsoft Windows vir- 
tually looks and works like М5® OS/2 
Presentation Manager, you won't have 
to worry about it becoming obsolete 
ina couple years. We made both sys- 
tems compatible. So, Stop playing it 


инем! АНЕ 


in the future, you'll Хайал аа 
be able to 1 ти) prim da 11 
data between them. And your knowledge 
of Windows will give you a jump on learn- 
Р | ing MS OS/2 Presentation Manager. 
=. —— у Youd expect a program this powerful 
On your 386, to require a more powerful machine. But 
it hasn't been incredibly exciting having all that power. weconsistently create software that makes 


€Copynght 1888, Microsoft Corporation. АЙ rights reserved. Microsoft, Ше Microsoft logo and М5 are registered trademai ks, and Макиҳе 1 alll make sense 15 a trademark of Microsoft Corporation 
The ang products have been used courtesy of their respective developers: Lotus and 1-2-3 by Lotus Development Corporation: WordPerlect by WortlPerfect C poration; PageMaker | hy Aldus 
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you could have been doing, 


the best use of your present hardware. 

For example, Microsoft Windows/ 
286 will work with as little as 640K and 
instantly make your 
machine more sensi- 
tive, intuitive and 
highly visual. It gives 
you the ability to 
гип every Windows 
: application available. 
And with access to all those 

powerful programs, you'll 
be able to extend the life and usefulness of 
your 286 well beyond the introduction of 
MS OS/2 Presentation Manager. With 
version 2.1 you also get the benefit of 
With Windows/2 | indows applications up to ter. 
you could have = da A more clearly. Microsoft Windows/386 will give you 
everything that Windows/286 gives you. 
Plus multitasking with most DOS applica- 
tions. Now you can finally utilize the speed 
and power of any 386 machine. 

Imagine creating a complicated spread- 
sheet. Then while a macro is being run, 
open up a word processor. Type a docu- 
ment, open and 
work with a 
graphics pro- 
gram. Cut and 
paste between programs and even call up 
electronic mail. And still be able to check on 
the status of your spreadsheet at any time. 

Considering all you can do with Micro- 
soft Windows, you have only one question 
to ask yourself. 

What have you been doing without it? 


| j ——— = z = p 2 | J. 
| icrosott: 
you could have been seeing a lot more things much more clearly, M | 


DEARINO k VOGANES LIMITED 


CUSTOMER PRICE LIET 


Item 


— m тте; ТЕТ | 
File [dit Brow Пе 279 
Traage (ім Pattern [ект 


With Windows/386, 


Corporation: dBASE II PLUS by Ashton-Tate bon; Network Couner by Consumers Software, Incorporated; Mycrografx by ^ ax, Incorporated, Pack Aut by Polaris Software; and СРО 
Advisor by Financial Feasibilities, incorporated. саудын do rau ci CFO Ai AARE ae i aS bes. Incorporated 
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hard disk drive to be slightly 
faster than the Model 80's, the 
File I/O, 1-megabyte File 
Read, and |-megabyte File 
Write benchmarks all turned 
in marginally poorer figures 
than the Model 80's (the NEC 
ran at about 90 percent of the 
Model 80° speed). 

At a price of $7699, the 
NEC ProSpeed costs more 


SHORT TAKES 


than a Toshiba T5100, but it 
offers the added capabilities of 
УСА graphics and a larger in- 
ternal hard disk drive. On the 
downside, the ProSpeed 
weighs 3 pounds more than the 
Toshiba, and its 80386 isn't as 
zippy (at the same speed as the 
Toshiba). 

Whether or not the concept 
of the docking station will 


catch on remains to be seen. I 
wonder how many people 
actually need the kind of ar- 
rangement the ProSpeed of- 
fers. Perhaps for some com- 
puter users, the cost of an 
80386-based system is still too 
high to permit purchasing two 
complete systems, a home 
base and a portable. But how 
many people must have an 


80386 in their portable? Most 
folks I know survive with an 
80286 or even an 8088 in their 
laptops and save the big bucks 
for a PS/2-style tower on the 
floor next to their desks. But if 
you have to take your 80386 
with you and like the idea of 
expanding it at home, the Pro- 
Speed may be your machine. 
—Rick Grehan 


А Promotion 
for Commander 
Norton 


hat puzzling C: prompt 

that stares you in the face 
every time you start up your 
MS-DOS system has sparked a 
bevy of companies to develop 
so-called DOS shells that sup- 
posedly make DOS easier to 
use. Over the years, I've tried 
and rejected most of them. 
With few exceptions, these 
shells shoehorn you into one 
person's view of what the DOS 
interface should be. I seldom 
agree. 

I've been a regular and en- 
thusiastic user of The Norton 
Commander since it was first 
released almost 3 years ago. 
And when the update (version 
2.0) arrived on my desk, I had 
the envelope ripped open and 
the software installed on my 
system in a matter of minutes. 
Happily (and not unexpected- 
ly), the Norton folks have 
made a useful product nearly 
indispensable. 

What I've always liked 
about The Commander is that 
исап be as helpful or as nonin- 
trusive as you wish. Although 
your screen is filled with use- 
ful information, the old stan- 
dard C: prompt is still there. 
You can enter normal DOS 
commands anytime you wish, 
just like The Commander 
wasn't there. Aptly, the Nor- 
ton folks like to call The Com- 
mander a "DOS extender and 
enhancer" instead of a DOS 
shell. 

The program is stil] based 
ontwin panels that can contain 
alphabetical lists of files or 
other information. You can 
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| THE FACTS 


The Norton Commander 2.0 
$89 


Requirements: 

IBM PC, XT, AT, or 
PS/2 with DOS 2.0 
or higher. 


turn individual panels on or 
off or change their informa- 
tion. In version 2.0, the panels 
have been extended downward 
to fill nearly the entire screen, 
the better to see more files at a 
glance. And if you have an ad- 
vanced display, you can see 
even more: 43 lines onan EGA 
display and 50 опа УСА. 
Peter Norton Computing has 
added a long list of other new 
features to version 2.0—in 
fact, too many to cover in my 
limited space. But for a start, 
there's an optional graphical 
tree display of your disk's sub- 
directory structure; switching 
to a different directory is a 
simple matter of pointing at a 
tree entry and pressing Enter. 


Peter Norton Computing, 
Inc. 

2210 Wilshire Blvd. 
Suite 186 

Santa Monica, CA 90403 
(213) 453-2361 


Inquiry 856. 


And I wasn't surprised to find 
that in addition to direct com- 
mands, almost all the new fea- 
tures are on those ubiquitous 
pull-down menus we've all 
grown to know and love. 

What else? One of the hand- 
jest features lets you directly 
view the contents of Lotus 
1-2-3 and dBASE data files 
without having to start up the 
respective programs. There's 
also a fast new file-find fea- 
ture that lets you view files 
while The Norton Command- 
er is still looking for addi- 
попа] matches. 

Though the program 
doesn't require it, you need a 
mouse to get the most out of 
The Commander. With à ro- 


dent, it'samazing how quickly 
you can move around and get 
things done through strategic 
“pointing and shooting. " 

With source code consisting 
of some 32,000 lines of C and 
15,000 lines of assembly lan- 
guage, this isn't a trivial pro- 
gram, and using the full- 
fledged memory-resident 
version takes up 140K bytes of 
your precious RAM space. If 
space is really tight, you can 
also use The Commander with 
atiny 12K-byte resident kernel 
that calls the rest of the pro- 
gram when it's needed. 

At $89, The Norton Com- 
mander 2.0 is fairly priced, 
and it's a program you'll use 
allday, every day. In my case, 
it’s the only survivor of the nu- 
merous applications and util- 
ities I had on my system 3 years 
ago. And version 2.0 is likely 
to stay there for a long time. 

—Stan Miastkowski 


Compaq's 
20-MHz 386er 
Slims Down 


he new Compaq Desk- 
pro 386/20E (E for "en- 
hanced”) has the brains of a 
Deskpro 386/20 in the stylish 
new body of a Deskpro 3865 
(the sleek system based on 
Intel's 80386SX processor). 
And it’s a nice body—taller 
and narrower than the original 
Deskpro box, with a rounded 
beige case that’s clearly mod- 
eled after the ІВМ Р5/25. At 
just under 16 inches wide and 
15 inches deep, it covers the 
continued 


All the excitement 


of the Air Force, without 


You have a choice: 

You can take flight school, about a 
year of it, get your pilots license and then 
enjoy the sensation of landing at O'Hareat 
midnight or catching a 
bird s-eve view of the 
Statue of Liberty. 

Or you сап doit on 
Е aPC. This aftemoon. 

& Inyouroffice. Withthe 
new Microsoft" Flight 
= Simulator? version 3.0. 
Simulator. It's not a game. New as in the most 
Itsanadventure. realistic flight simulator 
available on the PC. New as in a choice of 
three different planes: Lear Jet, Cessna 
Turbo 182 or WWI Top Gun. 
Weather conditions? You decide: Calm, 


New Microsoft Flight 


turbulent, sunny, cloudy. Yes, you'll see light- 


ning. Enough to make the whole plane shake. 

Flight Simulator also lets you glide, 
loop, spin, attack, roll out or just cruise 
inside 10,000 square miles of airspace. 
And if flight school didn't teach you how, 
this will. On screen. 

Plus it's the only simulator with a 
modem hookup so you can fly with a 
friend. And check each other out, right 
from your own screens. 

For a heavy dose of reality, go see 
Flight Simulator 3.0 at your local Micro- 
soft dealer. If that isn’t exciting enough? 

Go see your local recruiter. 


Microsoft 


©1988 Microsoft Corporation. Microsoft and the Microsoft logo are 

registered Lrademarks of Microsoft Corporation. Flight m isa 
registered trademark of SubLOGIC Corporation, used under license 
by Microsoft Corporation 


shaving your head. 


One cockpit, two windows: One shows where you are in the sky. 
One shows where you are in the country. 


Complete on-screen aircraft library shows 


detailed specs on all three Manes: Lear Jel, 


Cessna Turbo 182 and WW] Top Gun. 


Keep your eyes epea for balloons, towers, 


mountains, bridges, you name it. 
W Ке to the real world. 


Thy this: Hook up our phone 
modem and head into the wild blue yonder 
with a friend. Day or night. 
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Nervous? Relax, new "Flight 
Simulator teaches you, on screen, how to do 
everything... except bail out. 
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ENGINEERS... = 


Stop Banging 


Your Head Against 


The Ceiling Апа 
Give Us A Call 


TODAY! 


ж Our most powerful seri- 
al card to date. 

ж 8 Co-processor driven 
channels per card. 

ж Eachchannells queue'd 
on the card. 

ж BIOS Enhancement 
Software included, sup. 


porting up to 130 channels OS 
ж Baud rates to 57.6k on a half size card. 


ж Eight RS232 ports per 
per card. (optional 4 
port) 

ж Alleight ports 100% 
DOS compatible. 

ж 32 ports may be added 
to a PC. 

* Optional RS422 to 4000 
ft 


* Interrupt driven BIOS Enhancement Software 
included free. 


MODEL ROMX-2XL EPROM EMULATOR 


* Emulates 2716-27010 
eproms. 

& 256K to 1024K memory 
avallable. 

* Battery backed up, auto 
emulate on power-up. 

* Low-cost, pays for it- 
self on first project. 


ж Free 19.2K Serial Communications Software. Wi 


* Fastest programmer on 
the market. 

* Quick & Intelligent pro- 
gramming algorithms. 

* Programs ail chips, to 
one megabit, including 
single chip processors. 

x Programs largest vari- 


sty of chips including Prom replacements, Eproms and 


EEProms. 


G TE K 


Development Hardware & Software 
Р.О. Box 2310 


51. Louls, MS 39521-2310 


Order Той Free 1-800-255-GTEK (4835) 
Fax: 1-801-487-0035 Telex 315814 (QTEK UD) 


MS & Technical Support 1-801-46 
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Circle 145 on Reader Service Card 
(DEALERS: 146) 


SHORT TAKES 


THE FACTS 


Compaq Deskpro 
386/20E 

$5199 with a floppy disk 
drive; $6599 with a floppy 
disk drive and a 40- 
megabyte hard disk drive; 
$7999 with a floppy disk 
drive and a 110-megabyte 
hard disk drive 


Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 
(713) 370-0670 


Inquiry 854. 


same area as a PS/2 Model 50. 
The power switch is on the 
front of the computer, and 
there's а 1.2-megabyte 5%- 
inch floppy disk drive, with 
room for another floppy disk 
drive (either 5%- or 34-inch) 
and a tape backup unit for a 
hard disk drive. 

Like the PS/2s, the Deskpro 
386/20E has a case thal opens 
with a turn of a few thumb- 
screws (though there's also a 
mechanical lock to secure the 
system), and floppy and hard 
disk drives come out easily 
with a screwdriver. 

Inside the box, the com- 
puter merges the strengths of 
the 386s and the 386/20. From 
the 386/20 comes an 80386 
processor running at 20 MHz 
and a megabyte of 100-nano- 
second RAM, complete with 
caching—32K bytes of 35-ns 
Static RAM run by an Intel 
82385 cache memory control- 
ler. Compag claims the cache 
system lets the 386/20E run 
with no wait states more than 
90 percent of the time. There 
are also sockets for either a 
Weitek 3167 or an Intel 80387 
floating-point coprocessor. 

The 386/20E doesn't repre- 
sent алу performance break- 
throughs. Compaq represen- 
tatives say it runs in the same 
range as the older model, and 
BYTE's CPU benchmarks 
bear that out. The new ma- 
chine is a little faster on the 
Sieve and Sort benchmarks 
and slightly slower on the Ma- 
trix and String Move bench- 
marks, but on average, there's 


no real change, and the 
386/20E 15 still faster than 20- 
MHz PS/2s. The on-board 
VGA controller should im- 
prove graphics speed, though. 
Compaq claims its graphics 
runupto 50 percent faster than 
a standard УСА card. If you're 
not satisfied with УСА, a 
switch on the motherboard lets 
you use a graphics card in one 
of the available slots. 

The 386/20E also has all the 
nice features that are on the 
386s motherboard: VGA 
graphics, mouse circuitry, a 
parailel printer port, a serial 
communications port, and a 
floppy disk controller. A 
Compaq memory-expansion 
slot accepts the same memory 
card and modules as the ear- 
lier Deskpro machines; in the 
case of the 386/20E, you can 
increase RAM to 16 mega- 
bytes. And there's space for a 
pair of hard disk drives of ca- 
pacities of 20, 40, or 110 
megabytes. 

Cramming the processor 
and support circuitry on a 
386s-size motherboard was a 
challenge for Compaq's engi- 
neers; it's the densest board 
they've ever created, 10 levels 
deep and very tightly de- 
signed. Unfortunately, while 
they managed to fit in all the 
functionality (and more) of 
the old Deskpro 386/20, there 
was no way to include all the 
slots of the original. 

The 386/20E has only four 
AT-compatible slots, one of 
which will typically be tied up 
with a hard disk controller 
card. As with the PS/2s, you 
don't need parallel, serial, 
floppy controller, or graphics 
cards; Compaq's advantage is 
that memory cards won't use 
up slots either, but some peo- 
ple will still be unhappy with 
the slot shortage. 

The Deskpro 386/20E is go- 
ing head-to-head with the PS/2 
line. The new high-density 
motherboard has everything 
IBM added to its PS/2 mother- 
board—but with more slots 
available, particularly after 
memory upgrades. The 386/ 
20E is still significantly faster 
than any 20-MHz PS/2. Com- 
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Leprecards feature comp ts utilizing the latest . Low power реттер a 
strain on your systems, operating temperature, and oper temperat Mo 
You get a 1 year warranty, unlimitad technical support, and our illustrated 
installation and user's guide. Models available for ІВМ РС/ХТ and 
compatibles, as well as TANDY 1000/ A/SX/TX/TL/SL. 


FREE SOFTWARE Така M. E ВИ 
named Editors Choice in 1982 8 1987, and PC-KWÜR disk cachoing 


21MBH TIME ГА s Red 
Ema ims 
$299 $339 $449 $549 $649 


Ж Avevege access speed par partite 
Tandy 10007 A/ SX! TA! TL/SL Leprecards add $20 


internal kits for PC/XT/AT 
computers include 5%” 
mounting brackets, black 
& gray face plates, and 
AT rails. 1 44MB for PC/XT 
includes high speed Western 


Digital controller. 
FREE TAKE TWO floppy backup software. 
| 720 Kit 1.44MB for AT 1.44MB lor PC/XT 


5199 


5139 


20МВ КІТ 


! АМЫН! бб 
e Western Digital short siot grenier rp mmn 
controller pas a 


• 30 page instalation guida ЗОМВ KIT 


"One of the Laserjet's strongest competitors" 
$299 INFOWORLD October 5, 1987 Tm 
ST238 . 32 7МВ:65т5 4 


& reference manual ve. deir NT 
ч — = Screws. 40MB KIT P. . Printer шу software 
2m а eight face ше ST251 42. и - Hat- нерн. Нации - 3 watt № * Serial and Parallel! Interfaces 
into а рам of 21 MB Zams parions 1000 kits № * 120 day TAW on site mamtamnance 
| ° а 4 в5мв - „$549 <m m ada $20 * ! year Warranty ж 
е Ootronar. 150 watt, "m Hæg- 11 was " 100* HP Laserjet. & Laserjet + compatible 
ЕСС approved power "2% arangan aen * д resident & 5 dawnioagable soft lonis standard | 
FREE SOFTWARE Inciuang Tale FWO, me backup цу АС MAGAZINE • Options: АН HP styfe font carinages Toner Cartridge $29 


ee med Eom Croce m 1068 1007. E PCAWN Sk cachang rom ducat Ш 


External 
e Easy fo use POP-up Menus $359 
e Sends ASCII or word processing files 


e includes ІВМ AT rails, and cables. 
° SpeedStor or Ontrack large drive software. 
* Formatted, Partitioned & Tested. 


SIZE MODEL SPEED CAPACITY PRICE e internal 4800bps, $289  98600bps $559 
e Prints on stardard dot-matrix or laser printers 
HH Seagate 57251 «mp ng "NS • Sands/Raecerives from any Group 3 fax machine 


HH Seagate 87251-12 30ms 42MB $449 
HH Toshiba Оте MK134 25ms 44MB $499 
FH Seagate ST4096 28ms 80MB 5599 
FH Maxtor 1140 27ms 117M8 $1669 
FH Maxtor 2190 JOS 150MB diwat E 


f Orchi 4; 


* Automated sending during Юм phone rate period. 
* Portable external ini ll Жата БАЕ into PC/XT/AT seral part, : $3 29 


4" Hand Scanner with HALO DPE software 4" Hand Scanner with HALO DPE software $269 


with MNP 


| Designer VGA 512K $299 
External internal | 
249 
$239 $229 Олю УСА 256K e 
Hayes Compatible. Tiny Turbo 286 5 
300/ 1200/2400 Ramquest !! 1MB $799 


MNP Level 4 error corraction 2“ 
FREE MIRROR li Software, a $69 value 
intemal model $229, lits in a short slot 


| Ене without MNP 5159 Ехі $109 Int Д 


= Ta order, of get our Той Free 
> Iree catalog cal! 800 722-AT-XT 
d vm California 
80208 procesor running г 0/10 МНЕ with 0 walt states provides MMC 805- -= 7847 
в Norton SI rating of 1 1.5. 8 ага - Room for ? full and З һа/-һеідім 
drivas-220 watt power supply - clock/calendar - Choice of 1 2 or x Ч | M 
1.44MB floppy drrve-Genuine Western Digital combination Hard 805- 2-4 9345 


diski foppy соттойағ-Атлапсап mada Maxiswitch 64 оғ 107 қау 
keybroad - 512K RAM standard expandabie lo 1MB Award 
BIOS- 1 year warranty - 30 day money back guarantee 


Complete systems with serial & printer ports. 
Mono/Graphics Card & Monitor $1095 Orchid VGA Card & Multiscan Manitor 51595 


VGA Card & Mono Monitor $1295 Orchid Designer УСА Card & \ 
EGA Card & EGA Monitor $1495 МЕС кенде |) Monitor $1895 Т 


— — —— CE d т 
= а. 


e No extra for Visa/ Mastercard (AMEX add 3%) 
e Prices include UPS surface shipping 

е Federal Express shipping just $1 50 per pound 
* 30 Day Money Back Guarantee 

е Corporate 6 Insbitulional PO's accepted 


= 
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| Prorecr INTELLIGENCE 
WITH INTELLIGENCE 


SOFTWARE PROTECTION KEYs Ву PROTECH 

PacTECH KEYS: THE MEMORY KEY 

„ are totoly tronsporent to Ihe The MEMORY KEY is а programmable 

е user software protection device. Each 

allow unlimited back up comes byte о! memory con be addressed 

ее up diak drives 

do nol inleríere with 

peripheral нак 

aie easy Io mabul 

protect soltware 
developers revenues 

assembler bossed tounes 

(пе! drivers) 

encrypted routines 

Physically unique hordworg KEYS 


isticated software 
э кюп ссу 


provide the трн! level of 
protection скс 

| THE KEY 
Ihe KEY provides eflecitive sofl ware 
protection while meuning customer 
satisfaction The KEY is a random 
тезрогие device which із 


In groups oc idiiduoBy Possible 
appbhcahons lor іле MEMORY KEY 
mude 

modu package conlro 

gereiuatieoón 

customiuatan 

access conlrol to PCs 

dero соли 

software 1eaung 

updating modules wt the іні 

any “counter operahon 
For о demonstration package or 
addadtional information, pease wnlg 


9991 4-800-843-0413 


E. == А 
біз е Еж FE МАНМЕТІМЕ, thet. 
3804 W Southern Parkway = Bidg A-H2 
for idenlically reproduced software Duram, North Coralina 2770? 
packaged (949) 490-4970 РАХ (977) 490-4074 
WE HAVE THE KEY TO SOFTWARE COPY PROTECTION 


цы C CL LOL 


L 


ABRA 2000 


only $995 for IBM PC 
& Macintosh 


„=> |) ^ Human Resources 
ае cuts paperwork and saves time. 
Prepares accurate personnel reports instantly! 

The ideal solution for most personnel needs: 
e Complete Employee Record Keeping. 
e Salary Reviews, Job History & Salary Analysis. 
e Benefit Statement, Insurance & COBRA Reports. 
e EEO Reports, l-9 Tracking, injuries & Licenses. 
e Organizational List, Phone Directory & Birthdays. 
e Skill Retrieval, Education, Training & much more. 
e Over 50 Reports, plus optional report writer. 
e Attendance Tracking & Multi-User options. 
e New Applicant Tracking System avallable. 
Easy to use — even for novices. And ABRA 2000 is 
“ргомеп” with over 800 happy customers. 
It's not an illusion... Test the magic! 
Call Today or Send $25 for Demo and Manual. 


ЖАҒА nn 
rs 


ИДЕИ ИУ 


чит. 


SOFTWARE 
5510 - 9th Street North, St. Petersburg. FL 33703 (813) 525-4400 
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paq continuesto hammer away 
with what it views as its biggest 
advantage over the PS/2: the 
variety and availability of AT- 
bus expansion cards, and the 
limited selection of Micro 
Channel cards. And now 


Compaq is competing on good 
looks, too. Although the 
386/20E isn't a significantly 
different machine, it does say 
something about Compaq's 
response to the PS/25. 

— Frank Hayes 


A Measure of 
Success 


kept seeing shadow y images 

of Big Brother as I put Per- 
sonal Measure, a perfor- 
mance analysis package, 
through its paces. As you go 
about your work on the com- 
puter, Personal Measure mon- 
itors your every keystroke, an- 
alyzing the effectiveness of 
your system and the efficiency 
of your task. 

But personal fears aside, 
Personal Measure performs a 
noble feat. It analyzes the per- 
formance of your IBM PC 
compatible and of your soft- 
ware from a real-world per- 
spective. You need only de- 
velop repeatable scenarios 
based on work actually per- 
formed. Once you've settled 
on a scenario, just turn Per- 
sonal Measure on. The termi- 
nate-and-stay-resident (TSR) 
program works in the back- 
ground, monitoring the flow 
of information through the 
software interrupt vectors. 
The resulting statistical data 
and color graphs show how 
system resources are allocated 
for the selected task. 


LITA S 


When you run the analysis 
module, you can graph an en- 
tire event, a portion of it, or the 
performance of a particular 
program. The graph displays 
the blend of resources em- 
ployed throughout the event 
cycle. Personal Measure maps 
usage of the processor, disk 
drive, keyboard, printer, and 
auxiliary resources. Tables 
assign a percentage of the total 
time to each resource as well 
as clocking total time duration 
for each resource. А disk ac- 
tivity summary lists the num- 
ber of file reads, file writes, 
programs loaded, directory 
accesses, and non-DOS ac- 
cesses performed during the 
selected event. 

This data is useful stuff. 
You can clearly see how re- 
sources are used for each ap- 
plication. You can determine 
if a particular task flogs the 
disk or requires heavy key- 
board input. If you're looking 
for a new system, you should 
base that decision on the appli- 
cations you'll be using most. 
Personal Measure will] take 
some of the guesswork out of 
that equation. If your applica- 
tion employs the processor 90 

continued 
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From real time embedded 
applications to comprehensive 
commercial applications on 
Macintosh, IBM PC, Amiga, 
Atari, and others, Aztec C has 
earned a well-deserved reputa- 
tion as an innovative, tough to 
beat, rock-solid C development 
system. 


But don't just take our word for 
it—try it yourself. We know that 
the best way to understand what 
outs you ahead with Aztec C is 
to use it. Thats why Aztec C 


systems purchased directly from 
Manx come with a 30-day, no 
questions asked, satisfaction 
guarantee. Call for yours today. 


We can also send you informa- 
tion that details the special fea- 
tures and options of Aztec C. 
Plus information on support soft- 
ware, extended technical sup- 
port options, and all of the 
services and specialized sup- 
port that you may need when 
you're pushing your software to 
the limits and ... beyond. 


MS-DOS Hosted ROM Development Systems 
Host+ Target: $750 Additional Targets: $500 


Targets: 

e 6502 family 

e 8080-8085-280-2180-64180 

e B088-8086-80186-80286:8087-80287 
е 68000-68010-68020 68881 


Components: 

e C compiler for host and target 
e Assembler for host and target 
e linker and librarian 

e Unix utilities make, diff, grep 
ә Unix vi editor 

e debugger 

e download support 


Features: 

e Complete development system 

9 Fast development times 

® Prototype and debug non-specific 
code under MS-DOS 

e Compilers produce modifiable 


assembler output, support Inline 
assembly, and will link with assembly 
modules 

e Support for INTEL hex, S record, and 
other formats 

® source for UNIX run time library 

e processor dependent features 

е source for startup 


Aztec C Micro Systems 


Aztec C is available lor most micro- 
computers in three configurations: | 
The Professional; The Developer; and 
The Commercial system. All systems 
are upgradable. 


Aztec C68WAm .... Amiga 
source debugger optional 


Aztec C68k Mac ... Macintosh 
MPW and MAC Il suppori 


Aztec C86 ......... MS-DOS 
source debugger * CP/M libranes 


The followng have special pricing and 
conligurations Call for details 


Aztec C68k'At ..... Atari ST 

Aztec C80 ......... СР/М-80 

Aztec C65 ......... Apple Il & 11 GS 
Standard System ............... $199 
e C compiler 

е Macro Assembler 

e overlay linker with libranan 

e debugger 

ә UNIX and other hbranes 

e utilities 

Developer System .............. $299 
€ all Standard System features 

e UNIX utilities make diff, grep 

& UNIX vi editor 

Commercial System ............ $499 


е al! Developer features 
€ source lor run time libraries 


| өспе year of updales | 


Aztec С is available on а thirty-day money back диағатее, Call 


СОО VISA MasterCard. American Ex- 
press wire (domestic and interna! опа!) and 
terms are avadable One and Two day dely- 
ery available lor ай domestic and most 
intemational destinabons 
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Manx Software Systems 
One Industral Way 
Eatontown, NJ 07724 


now and find out why over 50,000 users give Aztec C one of the 
highest user-sabisfaction ratings in the industry 


Call 1-800-221-0440 


In NJ or outside the USA, 
call 201-542-2121 
Telex: 4995812 Fax 201-542-8386 
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NOW, who's In charge? 
Now, with STAGEHAND you can create Advanced Screens 
for “С” programming environments without the tedious, 
time consuming and often expensive development. You 
are in charge with the ability to make your programs sing 
with colorful windows that display your data. Whether vou 
are а manager coordinating a large project, а consultant 
or programmer trying to speed-up development time, 
е id rg al en 

e o - а RIA 


The tmm. library, with it's eU func- 
tions, allows you to orchestrate the screens created by 
STACEHAND. With the help of the STAGEMANAGER you can 
manipulate the screens to create Multiple Overlapping Win- 
dows, Scroltable Regions, Auto Scrolling Windows, as well 
a5, а symphony of routine support features not found in 


ACT NOW and receive PLAYWRITE 
at No ADDITIONAL CHARGE! 

Unlike ary other screen package you'll hear about, 
Datacode Inc. (Creators of STAGEHAND and STAGEMAN- 
AGER) will give customers the ability to create full featured 
demos with PLAYWRITE. For a limited time, we will include 
with your purchase of STAGEHAND, the PLAYWRITE advan- 
tage. With PLAYWRITE you can create a demo without the 
need to write any program code through the use of a 
powerful set of easy-to-use commands. 


Call for a FRI Demo Disk 


1(800)DATACODE 


SPECIAL PACKAGE PRICE costs $199.00, which m- 
dudes FREE Updates, Telephone Support, STAGEMANAGER 
Source Code and, of course, there are No Royalties or Run- 
time Fees. Dealer inquires Welcomed. 


DATACODE INCORPORATED 


1065 Rt.112, Port Jefferson Sta. N.V. 14776 (516) 331-7848 
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percent of the time, perhaps 
you should consider raw pro- 
cessor speed above all other 
considerations. Or if you note 
heavy disk usage, a system 
with optimal interleave might 
make a better choice. 

Personal Measure can also 
provide insight into selecting 
the most effective software, 
choosing the best upgrade 
path, or determining how to 
best allocate resources in a 
local-area network. You can 
even tailor your PC for opti- 
mum response by enhancing 
performance where it is most 
needed. For example, when 
the ratio of BIOS calls to DOS 
calls exceeds 1.2 for file 
reads, the program issues à 
message supgesting you reor- 
ganize your hard disk drive to 
reduce the effects of file 
fragmentation. 

Unfortunately, some draw- 
backs curse this package. Be- 
cause it taps the software inter- 
rupt vector to gather data, it 
cannot evaluate any program 
that bypasses the interrupt 
vectors in order to access de- 
vices. Such programs include 
Microsoft's Windows, Bor- 
land's SideKick, and Lotus's 
Express. And since Personal 
Measure stays resident, you 
must watch out for other TSRs 
running with it. 

Personal Measure also 
balksat many low-level opera- 
tions, like certain DOS activi- 
ties (CHKDSK, BACKUP) and 
most Norton Utilities. You can 
even lose hard disk drive infor- 
mation if you run these pro- 
grams with Personal Measure 
active. Spirit of Performance 
has included a disk file that 
lists known programs that Per- 
sonal Measure will not run. 

At first the program would 
not run properly on my Hercu- 
les-compatible AT clone. The 
company promptly sent a soft- 
ware upgrade that solved the 
glitch, but the ordeal exposed 
an inflexible installation rou- 
tine. The software is easy to 
install, but that may be part of 
the problem. You can select an 
output port and a printer 
(Epson, Proprinter, or Laser- 
Jet), but that's it. If a config- 
uration problem arises, you 


have precious few parameters 
to tweak. 

I also had some problems 
running the program on a Del] 
System 310. However, the sys- 
tem used an early version of 
the Paradise VGA card, and 
subsequent releases of Per- 
sona] Measure do run the soft- 
ware. In any case, you should 
check with Spirit of Perfor- 
mance to confirm that the pro- 
gram runs with your specific 
machine. I ran it successfully 
on a true-blue AT, Compaq, 
PS/2, and ALR FlexCache. 

This program could use 
some polish, like a more com- 
prehensive setup menu and 
fuller documentation. The 
documentation offers general 
tips on ways to optimize your 
system, and one chapter ex- 
plains the benchmarking 
suites available. Моге ofthe 58 
pages should have been de- 
voted to practical program op- 
eration. In any case, Personal 
Measure includes à 30-day 
money-back guarantee and 
limited 90-day telephone sup- 
port. So make sure Personal 
Measure is compatible with 
your computer and your appli- 
cations. If it is, your efforts, 
as well as your $69.95 invest- 
ment, will pay off. 

—Stanford Diehl! m 


THE FACTS 


Personal Measure 
$69.95 


Requirements: 

IBM PC, XT, AT, PS/2, 
or true compatible with 
one of the following 
combinations of video 
adapter and display type: 
VGA color, VGA 
monochrome, EGA color, 
EGA monochrome, 
Hercules graphics, CGA, 
MCGA color, MCGA 
monochrome; DOS 2.0 
or higher. 


Spirit of Performance, 
Inc. 

73 Westcott Rd. 
Harvard, MA 01451 
(508) 456-3889 
Inquiry 855. 


Р 


BECAUSE KNOWLEDGE ls 


УАУ 
А s 


Get the facts vou need about 
YOMY пелі сї er svstem 


with thus free book. 


„especially when it comes to new РС 
technologies. These advancements offer 
your company more system options than 
ever...and more chance of making 
expensive mistakes. 


That's why Entré Computer Centers have 
put together a new book to help you make 
the right choices, for today and tomorrow. 


Understanding the New PC Technologies 
will give you the latest word on OS/2, 
industry standard architecture, and 
MICRO CHANNEL’ architecture. You'll 
find the facts you need about processor 
performance, graphic бензой ч апа 
portable solutions...and how the buying 
decisions you make today will affect your 
productivity tomorrow. 


Best of all, it's yours FREE, compliments 
of Entré. The computer professionals who 
are dedicated to helping you make the 
right PC decisions. 

To order your free book, mail the coupon 
or call toll-free 1-800-635-7500 ext. 92. 
Because whoever said "ignorance is bliss" 
never had to choose a computer system. 


POWER 


YES! Please send me my 
FREE book. 


Entré Answer Book II 
P.O. Box 3900 
Peoria, IL 61614 


For even faster service, call: 


1-800-635-7500 ext. 92 


NAME 


BUSINESS NAME 


CITY 


STATE ТІР 


к 


PHONE NUMBER 


ENTREE 


The brams behind husiness computers 
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Quantities available while supplies last. at participaring Centers. Entré Computer Centers are independently owned and operated. © 1988 Entré Computer Centers, Inc. " Trademarks of Entré 
Computer Centers, Inc. “MICRO CHANNEL i a trademark of International Киттем Machines Corporation 
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DATA E MANAGEMEN GRAI ITILITI LANGUAGES 
ШЕМ... еше $409 — Enerngraphies ............... ИШ ЯИЯРШ................... $45 Basic Compiler (Microsoft) .... $167 
dBase И Plus ................ 368 Freelance Plus ........... 309 Вбоокта.................... 55 — C Compiler (Microsoft) . ‚ 254 
dBase IIl LAN .... ........... 599 Generic САО w/Dot Pit 30 .....72 — BrookynBridge .............. 69 ^ Cobol Compiler (Microsoft) ..... 508 
DB-XL Diamond .............. 107 Harvard Graphics 21... ...... 298 Сагизе!20............... ‚43 — Fortran Compiler (Microsoft) 4.0 254 
Eureka ...... колт > 9 (АМвюп............... ... ЭШ ОУ... а.о 18 Lattice C Compiler .......... ‚209 
Gender ..................... 188 Мюгозо!Сһапзо .... 33 Copywrite ............ .... 10 — Macro Assembler (Microsoft) __._ 84 
Мивһей...................... 72 News c tees pm r^ RNAs 85 Pascal Compiler (Microsoft) .... 170 
Paradox 2.0.................. 415 ч ^r an ника. gg Crise Control ......... e. 5.29 Quick Basic 40.. 2222.57 
PFS: Professional File ......... 119 етен i Disk Optimizer 20 . .... М бшшкС.....................®7 

Fn ... onere 32 | zm 
ee eo. 1 185 Disk Technician ........... ‚ 536  RyanMcFarlanFortran ........ 379 
Turbo Graphix Tool Box ......... 58 
Оа А Write .................. 5 ур "e oM sg Гожюе00540............. .98 уап МсҒапап Cobol ......... 609 
Rapid File ................... 192 Windows Draw!! w/Clip Art 159 DS Back-Up Plus . ......... £6 Turbo Basic ................. ‚. 58 
Revelation ................... 459 Ғезіргек ...... --............ Ш 7 m 58 
R:Base For DOS ............. 425 — Fasiback Plus ......... 488 Turbo Разса! 4.0 ,.,... ..58 
| Jm Q. ae — Keyworks .................... 53 Turbo Prolog.............. ‚89 
МР Experi ................... 112 > TE vr "à gag АИК. ae ee 89 — Turbo Prolog Toolbox... . ..88 
UFU. ООО УО i PIU өм 56 əм Mace Utilities ,,....... ....... 47 
wiAutosketch (Buss or бөлігі) ..,98 Microsof Windows 266......... е TRAINING 
LIFCT MANAGEMENT Norton Commander ,......... .43 Chuck Yeager 
Harvard Total Project Mgr. |... $309 Microsoft Buss Mouse 10 ...... 89 Мопоп Editor ......... ..... 35 Ам Flight Simulator .........$25 
Microsolt Senal Mouse 1.0 ...... 91 Norton Utilities 40 ........... .46 
Microsoft Project 40 ....... .. 279 ШЫ „----- и =з, ate: 38 
MS Buss Mouse w/CADD ..... 100 — NoteitPlus ........... ....... 45 
Timeline 20 ......... ... ..259 Mavis Beacon Typing . . 29 
MS Serial Mouse w/CADD ..... 14 PC Tools Deluxe........ 36 
| MS LearningDOS .. .... 29 
4 MS Buss Mouse w/Windows ...119 Printworks for Lasers ....... —8! MS Flight Simulator 29 
! MS Seral Mouse w/Windows . . . 121 Referee ................... .38 PC Logo -- 19 
Базу Вита .................. $53 Орітоиѕе Sidekick Plus ................ П5 tbo Tutord0. 6.” gg 
Word (Microsoft) ...... .....179 (PC Mouse) w/Dr. Halo 11 ..... 78 Sideways . | _..37 ' E. К 
к м н ы le ML ll dM a ee “аа Typing Instructor Encore ..... ‚20 
Mullimate Advantage Il ........ 259 ede: — A а Sman Notes . 43 
- . а 1 5451,7, | s QUI | UE ATTE Typing Tulor IV тео “4414: . 27 
PFS: Professional Write .... ..102 қ SQZPlus...... $3 
| Ability Plus .........,.. $137 = 
че нА жя [я a) ................ жа “өтер... 4 SPREADSHEETS 
Volkswriter Deluxe Plus.  ..... 57 ——( 425 Unlock DPlus... .49 T 
Webster New Word Writer  ...53 — uie Works | g4 — Unlock Masterkey . ,,gs  Camondge Analyst .. $79 
Webster Pro Spell Checker ...%. 32 PFS: tst Choice .. ЕРИН 76 XTree Professionai . нта ек ... 61 4 Word . s» lm t ses тт 55 
er 0 теу i manes t s 2% Smart Software System .......389 LCCESSORIES p —— тыт : 
Word ШЕИ: ..-.-.-:--.-- Symphony 435 -——" = us 1-2- Jl; NM - 
” “т. озтззкатеовь t | | ‚ 
Word Perfect Executive ........ 119 um “н a en ее Lotus Manuscript ............. 309 
Word Perfect Library ........... ‚58 ШОН! ms ` Lotus Report Writer ... ... ‚ 67 
Mastermece Plus ...... . 92 
Wordstar Pro Pack 4.0......... тай ACCPAC Easy esee E Masterpiece Remote 19 MSExcel...... ... . .. 280 
Bedford Accounting .......... HE ^ s Шол ; 
Wordstar 2000 Plus 3.0....... Call аттан бай MousePad by Mousetrac.........9 Мийіріап 4 0 (Містоѕоћ) .. . . 110 
"het hr Summasketch 12 х 12Plus, ...359 — PFSProfessionalPlan. ... .52 
— m DAC Easy Accounling........ 93 ы tm 140 
CSK TUP PUBLISHING DAC Easy Payroll ............ 53 JVE е; sit " 
Newsmasterll ......,........ $39 In-House Accountant.... ..... 105 АМУ//286 w/Kay Card ..... „$1710 Зорегсаіс4...., el 278 
Pagemaker .................. 489 ОлеуллеР!520......... .. 117 SFTNW286w/Koy ..........2975 Twin Classic ......... ік. dp .32 
PFS: First Publisher............65 One Wre A/A, A/P, Payroll .....117 SFT/286LVLIw/Key Card ..,.. 1899 \УРР!аппег.................. 47 
Ventura Publishing .......-..-. 415  TimeSlipsll ............ ... 109 — AltlOthers ................. .ба!  VPPlanner Plus 112 
; MEMBER | “Мо Charge lor VISA and Mastercard * Al products carry only manutacturer's warranees. We бо not honor 
| à A қ MUR + We Do Not Charge Your Card Until Your Order is Shipped guarantees, rebates, лај penod pnviedoes or promobondi programs 
| SWER WER . You Pay the Ground Shipping $6 00 (except Alaksa and Hawas) oflered by manuatactures 
MICROCOMPUTER We Pay the Ау Drflerenca No APO. FPO, or ntemabonal orders. piease 


Call before submitting P.O.'s Ask for National Accounts 
Personal and Company Checks Will Delay Shipping 3 weeks 
Pnoes, Terms 8 Avaiabitty Subrect lo Change Without Nobce 


MARKETING COUNCIL . Free Ак apphes ONLY to orders up Ю 10 bs. & Over $50 
* Add 5% loc COO Orders 
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| We're combining 

a Computer Warehouse 

| | & Silicon Specialities 
and changing our name 


lo TELEMART 


NR 


teiemeait 


DOING BUSINESS SINCE 1980 
АРУ КИПЕ СИ MARKETING 


E. PO 4 3 Bo RÀ 9" XR 1414 кз» EN 
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i AST 
ALQ324E “ла es: eene eres их... | 
ta Ext 20M 1 $359 
ee 885 аг = om аы, = Six Pack Pius ‚. 15 
2424.. ... ..955 м Я Xlermer ....... ..-....... 579 
Other Models . Call g 3G ^ Íl =: ‚219 
AST niente ieee ie Т” сун ‚ бай 
ү" | 4310 251-140 Meg AT . 488 АТ! 
Cilizen Printers эы ^ = E MM SCC € EGA Wonder 220 
. асаан саво, 149 кеч | РТИ 250 Model 80 . | 
MP 222.22. S . 165 12MEGAT.... 89 Hercules Modeli40...... .. ... ... 2685 
МЕРЯ0.,.............. ... 315 Е F55 Ву 79 Color Саа ............145 Model340 .... .. 3959 
MSP 45 . 455 юрру FSS ВУ wn ...... Graphics Card Plus 170 $409 
Toshiba Model 390 TE ah 3m ЯЕ. 
МЕР uus. ..499 СОГ... ‚ 199 Other Models S Call 
MSP55... ...............- 525 3.506 720K ...,,....... ..... 65 GS eee 
Premier 35 ..505 350r 1.4MG................ 106 Inboard 386 PC ...... ... ..935 NEC 
Tribute 124 22... .... Call HARD Inboard 386 w/cable .. 1025 — Multispeed ЕСИ. . 1463 
Diconix PIUS20MG ... ......... ‚ $515 4020 Aboveboard .... ...... 325 Toshiba 
D Umm MED PERDERE 309 Риз 40 МС ............... . 550 80287-6.... ... —Ó . 155 T-1000 „„ 785 
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With us you see it ... with them you don't! 


Yes folks, nothing up our sleeves! 
The 1st (and only) Hi-Res VGA Paint 
package in history is now shipping, 
hot and heavy! ColoRIX - УСА Paint 
from RIX SoftWorks to be exact. All 
the others run only the 320x200-256 
color mode (ho hum!) we thought 
you'd like more. ColoRIX runs in 6 
more "ZGA" 256 color resolutions in- 
cluding: 640x350, 640x400, 
640x480, 720x540 and 800x600! You 
only counted five right? Weill, we 
saved the biggest news for last. 


Attention PS/2 owners: (Models 
50 & up): ColoRIX - VGA Paint runs 
at 360x480x256 on your computers 
WITH NO HARDWARE MODIFICA- 
TIONS! This mode is exclusive with 
ColoRIX - VGA Paint. 
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There are some new tools to go 
along with ColoRIX like: An 
automatic 256 palette adjust feature 
to make working with 256 colors a 
breeze, an auto-color graduation 
tool, IMG & PCX (16-level gray- 
scale) support for desktop publish- 
ing & ClickArt™ files, TARGA™ file 
support for more serious graphics 
folks, Global Contrast-Color & 
Brightness controls, animation for 
your presentations, а screen cap- 
ture program that grabs just about 
any graphics screen, a screen file 
translator that converts from one 
mode to all the rest, Full B&W and 
color printer support, dynamic 
zoom, and our hallmark - NO ICONS! 
Oh yeah, almost forgot! 16 color VGÀ 


support (in 1024x768 too!). There's 
lots more but we're running out of 
space. Find out the rest when you 
get yours or see us at COMDEX 
Booth 197-198- LVCC. ColocRIX - An 
adventure in color! 


Special Introductory Price 


m $199...... 


САП Toll Free: ІпСА-(800) 2533-5983 - C'utCA-4E00) 345-9059 


Europe: Bes Durokensmunidianarion - Diewr Beaugrand 
Quo-Hahn-Suoarabe 24, 6056 Heuscraumm, W. Germany 
Telefon: 11-49-56-304-63092. РАХ; 11-49-6-744- 288 


RIX SoftWorks,Inc. 


18552 MacArthur Bl. Ме. 373, Irvine CA 92715 - (714) 476-8266 
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Jerry tackles a 
complicated file- 
conversion problem, 
takes a look at Unix, 
and handles some 
unfinished business 


t has been one frantic month. Of 
course, all months at Chaos Manor 
tend to be that way, but this one was 
a doozy. Not only was last month's 
column late, but there was the column for 
this fall's JBM Special Edition. Now this 
one is due early: which really means to- 
night, since tomorrow afternoon I catch а 
train for San Antonio. РИ stay there a 
week, then go on to New Orleans for the 
World Science Fiction Convention. 

I'm going to San Antonio because 
that's where Dr. Francis X. Kane lives. 
Dr. Kane is one of the coauthors of Srrat- 
egy of Technology, a book first published 
in 1970 and for years adopted as a text- 
book in the War Colleges and two of the 
service academies. We've been revising 
the book off and on for the past several 
years, and it's time to get it out the door. 

The first step was to print a copy of 
what we have. That, alas, turned out to 
be more of a problem than 1 thought. 


Conversions 

The original Srrategy of Technology was 
written on a Selectric typewriter. The 
manuscript has long since vanished. 
When we first decided—about 1984—to 
revise the book, there was no optical 
character reader capable of scanning the 
printed text and turning that into a 
machine-readable manuscript. Nowa- 
days, I'd use Hewlett-Packard's ScanJet 
and Flagstaff Engineering's Spot train- 
able OCR program; Strategy of Technol- 
ogy was nicely typeset on good paper, 


EXPERT ADVICE 


COMPUTING AT CHAOS MANOR № jerry Pournelle 


THE REVENGE OF 
THE FILE FORMATS 


and from my experience with the ScanJet 
and Spot, there'd be no problem at all. 
(See my column in the /BM Special Edi- 
tion for a full discussion of Spot.) 

Back then, though, I had no choice but 
to hire someone to type the entire book 
into CP/M-based WRITE, which was 
the text editor I used at the time. The re- 
sult was stored on 8-inch CP/M disks. 

Over the past few years, I have revised 
some of the key chapters of Strategy of 
Technology and included them as nonfic- 
tion in my anthology series on the future 
of conflict, There Will Be War (Tor 
Books). There are seven volumes in that 
series, and most of them contain revised 
chapters of Strategy of Technology. 1 do 
about one There Will Be War book a year, 
and over time the series has been done on 
a variety of word processors, beginning 
with WRITE and ending with the one I 
use at present, Q&A Write. 

Worse, Dr. Kane is from the old 
school: he writes with a pen on lined yel- 
low legal pads. Someone has to type all 
that, generally a secretary at whatever 
place he is working for at the time; since 
he retired from the Air Force as a colo- 
nel, he has been at a lot of places, and 
each one used a different word proces- 
sor. Longtime readers of this column 
will recall my efforts to convert some of 
his text from Wang 8-inch floppy disks to 
CP/M. 

Anyway, when the crunch came this 
month, I found I had text in a number of 
different formats. The trick was to get it 
all into Q&A Write, integrate all the 
notes and addenda, and print out a clean 


"Much of the stuff was in WordPerfect 
4.1. That presented a problem. Q&A 
Write doesn't read any flavor of Word- 
Perfect. Borland's Sprint, however, says 
that it will read WordPerfect 4.2 files 
and convert them to WordStar. That 
sounded good, because Q&A Wirite says 
it reads WordStar files. As it happens, 
some of the stuff I needed to convert had 
been written in WordStar, so the first 


thing was to test Q&A Write's ability to 
read those files. 

Voila. Worked fine. The only hitch is 
that what WordStar thinks is italic comes 
out in Q&A Write as underlined. This 
wasn't a problem, because Q&A Write's 
search-and-replace system is extremely 
versatile: if you search for 8u1 and tell it 
to replace with 61%, it will convert all the 
underlined text to italic. I could even use 
it to correct spelling. I had glasnost 
spelled incorrectly throughout, so I told 
Q&A Write to search for \@ul glass- 
nost| and replace with |81t glasnost| 
before I did the global underline-to-italic 
conversion. That worked fine. 

So. If I could get those WordPerfect 
4.1 files into WordStar, I'd be ali right. 
First thing was to try Sprint's conver- 
sion. No go. Sprint aborted with a myste- 
rious error message. I figured there was 
no point in looking it up. Clearly, Sprint 
won't read version 4.1 files. Next thing, 
then, was to read each file with WordPer- 
fect 4.2, then save the file, thus convert- 
ing it to a 4.2 file. It was tedious, but it 
worked. 

Now, I figured, I could use Sprint to 
convert to WordStar. 

Not really. Sprint aborted with a mys- 
terious error message: Conversion 
error 37. Fine. Look in the Sprint man- 
uals—there are two or three of them, 
each as thick as a book—and see what the 
error is. The only problem was that no- 
where in the several hundred pages of 
Sprint manuals does Borland tell you 
what the conversion error messages 
mean. I tried a couple of other files, with 
the same result. The one certain thing 
was that Sprint wasn't going to convert 
those WordPerfect files into anything at 
all. 

As a last resort, I used WordPerfect 
4.2 to read the files, then saved them as 
ASCII files. That was even more tedious 
than before, and saving as ASCII wipes 
out all the italics and boldface and some 
of the formatting, but it did work. Q&A 

continued 
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Write read those in fine. It has a read-in 
option called “Special ASCII” that re- 
moves carriage returns from the ends of 
lines (but not paragraphs), so that I now 
have text that edits with word wrap en- 
abled. I had to go through and put in all 
the italics—principally book titles—by 
hand, but even that wasn't onerous given 
the versatility of Q&A Write's search- 
and-replace capability. 

I continue to be impressed by its 
search-and-replace function. The one 


Who has the 


thing I would add is a "surrounded by" 
feature—that is, the ability to search for 
everything framed on both ends by some 
character like the underbar, a control 
character, or some combination of those, 
and replace the formatting characters by 
another set of surrounds, 

As an example, you'd be able to say 
"searen for everything between a Con- 
trol-B and a Control-D, and italicize it," 
or "find everything between pairs of 
Control-B, and replace the first Control- 


DOS enhancement utility 
that supports your VGA? 


Your partitioned hard drive? 


Your mouse? 
Your expanded 
memory? 


Could be you! 


COMMD EIR 
BALLY'S 1341 


Get Tree86™ * the fastest, most ми hard disc 


manager money can buy, for only $89.95. See me 


dealer or call 1-800-548-5019 


Tree86. The Power Tool. 


The Aldridge Company, 2500 CityWest Blvd., Ste. 575, Houston, TX 77042--713/953-1940. 


‘Supports DOS 2 0 through 4 0 
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B with ' «it >` and the second Control-B 
with ‘«< rom >.” That latter would, of 
course, let you convert files to Atex 
format. 

Anyway, once I had all the WordPer- 
fect and WordStar files read in, it was 
time to bring in old WRITE files off 8- 
inch floppy disks. That was simple 
enough: I fired up the Golem, my trusty 
CompuPro 8/16. It runs Concurrent 
DOS, which will copy CP/M files to PC- 
formatted 5'4-inch floppy disks. It took 
a minute for me to remember how to use 
PIP.COM, but after that there was no 
problem. 

Of course, there's a trick to it: WRITE 
marks the ends of paragraphs with a car- 
riage return but no linefeed; Q&A Write 
looks for linefeeds but pays no attention 
to carriage returns. This is a holdover 
from the old days, when ASCII was de- 
vised to control Teletype machines: the 
linefeed character dropped the print head 
down a line without moving it horizon- 
tally, while the carriage return moved 
the head to the left side of the page 
without any vertical motion. ASCII has 
no “newline” character and has to make 
do with the carriage return/linefeed pair. 

At my insistence, Symantec changed 
Q&A so that it will recognize either a 
carriage return or a linefeed as the para- 
graph marker— but, alas, while that fea- 
ture was built into Q&A 3.0, it hasn't yet 
been retrofitted into stand-alone Q&A 
Write. Thus, I had to use Q&A to read in 
the WRITE files. That's no great hard- 
ship, since Q&A has the Q&A Wirite edi- 
tor built into it, so 1 created a "strategy" 
subdirectory in Q&A, moved al] the files 
from Q&A Write over to it, and did all 
the rest of my edits using Q&A 3.0. 


Printer Blues 
It took working until 6:00 a.m. three 
nights in a row, but I managed to collect 
al] the notes, additions, and rewrites 
we'd accumulated over the years and in- 
corporate them into the relevant parts of 
the book; and this morning I had six 
chapters complete, as far as I'm con- 
cerned. That's more than half the book. 

The next thing was to print those chap- 
ters and FedEx them off to Dr. Kane so 
he can be working on them while I'm re- 
laxing on the train. (Actually, I won't be 
relaxing, I'll be working on fiction. I 
have a private room on the Limited, and 
I’m taking the Zenith Z-286 SupersPort 
laptop. For two whole days the tele- 
phones can't ring, and no one will be able 
to find me. I expect to get a lot done, but 
that's next month's story.) 

I figured that printing the chapters 
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he more invaluable your data is to you, the more youll 
value Verbatim? floppy disks. Because when it comes to 
high performance and data protection, Verbatim has the 
winning combination no other floppies can copy. 
You expect high performance from | 
Verbatim, so its no wonder that all our 
DataLife® floppies are engineered to 
perform an average of 50 million 
revolutions. That's fifteen times the 
industry standard. 
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like DataHold "and DataHold I| anti-static liners. So static charges 
are dispersed before they ever have a chance to build up. 
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For the world’s ultimate data protection, DataLifePlus™ 
floppies have an exclusive DuPont Teflon? coating. So 
fingerprints, coffee, soft drinks, and even greasy foods can 
be easily wiped from the recording surface. To virtually 
eliminate data loss. 

Whats more, Verbatim DataLifePlus 
and DataLife HD 5%” floppy disks аге 
preformatted. Another Verbatim 
advantage. And of course, all Verbatim 
floppy disks are tested to be 100% error 


Verbatim 


free and are backed by a lifetime warranty. 


Verbatim data cassettes and cartridges, 8", 54” and 3" 
diskettes. The only clear choice for people who put a 
premium on performance and protection. 

For more information on the full line of high quality 
Verbatim products, call 1-800-538-8589. 


$ Teflon is à DuPont registered trademark 
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would be straightforward. After all, I’ve 
been printing books with Q&A Write for 
some time now; Q&A 3.0 is a later ver- 
sion, and therefore should be even less 
trouble. 

The best printer I have is the Kyocera 
F-3010 laser printer. I've described this 
jewel before. It's fast, it's reliable, and it 
emulates darned near any other printer 
in the world. The only trouble with it is 
that it's somewhat bigger than the printer 
stand. I'm getting new furniture, but 


CHAOS MANOR 


until I do, my main printer is still the 
Hewlett-Packard LaserJet Plus. The Pius 
is not quite so fancy as the LaserJet II, 
being an upgraded LaserJet I with more 
memory and smarts. 

Alas, when I told Q&A 3.0 to print my 
files, the results were all cockeyed. 
Q&A 3.0 wasn't properly initializing the 
printer; at least, I think that was the 
problem. The symptoms were that the 
header didn’t appear at the top of any 
page but the first one; after that, it ap- 
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peared to progressively move down sev- 
eral lines per page. 

I checked the printer installation. 
Q&A 3.0 offered me a choice of drivers 
for a LaserJet I or a LaserJet II. No Plus. 
I selected the LaserJet I. I could, I sup- 
pose, have fooled around with Q&A and 
tried to make it work—I could even man- 
ually send the complicated escape se- 
quences that initialize the LaserJet—but 
that seemed pointless, and besides it was 
getting late—and I was getting frantic. 

I hadn't done all that work just to miss 
the FedEx deadline because the printer 
had developed a Critical Need Detector 
error! I knew I could print those files 
with Q&A Write, because I've been 
using that for months. Nothing for it, 
then, but to transfer all the files back 
from Q&A 3.0 to Q&A Write. While I 
was at it, I wrote everything off onto the 
Maximum Storage WORM (write once, 
read many times) drive for backup. 

There was one more problem. While 
Q&A Write has a kind of batch file that 
will let you print a whole slew of chapters 
(you list what you want to print in one 
master file), there is no global "double- 
space" command. Each file (there are 
six—one for each chapter) needs to be 
brought into Q&A Write, told to be 
printed double-spaced, and saved with- 
out printing. This doesn't take al] that 
long, but it is tedious. I’ve complained to 
Symantec, and they claim they'll fix the 
problem in the next release. I hope so. 

Anyway, I called in each file, revised 
the header, declared that I wanted dou- 
ble-spaced text, and saved the file; after 
which everything worked like a charm. 
Q&A Write squirted the text over to the 
ACT Printer Optimizer (a box of mem- 
огу that serves as the printer buffer); the 
Optimizer fed the LaserJet Plus; and 
paper came spewing out at about 6 pages 
a minute, half as fast as I could get with 
the Kyocera F-3010, but still fast 
enough. 

Of course, there was one final prob- 
lem. Unlike the Kyocera printer (and 
other printers that use the Kyocera en- 
gine), the LaserJet spits out paper face- 
up. That stacks it in precisely the wrong 
order from the way you want it, A year or 
so ago, I bought a gadget called the Col- 
laser, which is a thingumby that dangles 
below the Laserlet's output slot. The 
paper falls into the Collaser, which is 
shaped in a way that causes it to stack it- 
self face-down. 

At least, that's what it's supposed to 
do. What actually happens is that about 
one sheet in 10 won't quite clear the 
LaserJet's output slot. It lacks only about 
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BRIEF Users: IN 
Now you can have fast aw | 
compilation AND an integrated, 


productive environment. 


ver 5,000 of you were forced to 

make sacrifices to use BRIEF, The 
Programmer's Editor. Advanced com- 
pilers and new programming environ- 
ments, like Turbo C and QuickBASIC, 
took up so much RAM that BRIEF 
could not fit in the same 640k. 

If you wanted to retain BRIEF's 
uniquely powerful features! while 
working with larger programs, you 
had to sacrifice speed and continuity. 
Instead of a tight Edit-Compile-Edit 
loop, you had to slog through an obso- 
lete Edit-Exit-Compile-Exit-Edit loop. 

Now you no longer have to 
make that sacrifice. 

You can enjoy the features! that 
have made BRIEF the best-selling 
and the best regarded? programmer's 
editor without sacrificing environ- 
ment integration. 


Version 2.1 of BRIEF can be 


swapped in and out with a 
single keystroke — allowing 


immedíate compilation with 
even the largest compilers: 
Microsoft C5.0, QuickC. 
Turbo C, Lattice C, dBXL, 
FoxBASE* v2.0, Clipper, etc. 
! For example: real multi-level Undo (nat 
simply Undelete), flexible windowing. 
unlimited file size, unlimited number of 
simultaneous files, automatic language 
sensitive indentation. 
* For example: 
"The quintessential programmer's editor." — 
Dr. Dobb's Journal “Right out of the box. 


it's a versatile, extremely powerful editor that 
handies most any programming task with 
aplomb.” — Computer Language “Simple to 
learn and use and extremaly sophisticated. 
Strongly recommended." — PC Magazine 
"Not only the bes! programmer's text editor 
I've ever seen, but it is also a tour de force in 
the way it was conceived and implemented. "— 
Computerworld “Sa far surpasses users 
expectations thal itis revolutionary." — 
MicroTimes Magazine “BRIEF is truly 
outstanding." — Microsoft Systema Journal 


Current BRIEF Users: 


Call Ann for details on 4 other important 
enhancements. Registered users of versions 
2.0 or 2.01 update for only $35. 


Haven't tried BRIEF yet? 


BRIEF retails for $185. Call Ann today 
for a no-risk, 60-day trial with a full. 
money-back guarantee. 


Call toll-free today 
800-821-2492 


SHER 


541 Main Street, Suite 410 
South Weymouth, МА 08100 
617-337-8983 
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И inch, but that's enough; the printer 
thinks there's a paper jam. Clearing the 
paper jams is simple enough, because the 
LaserJet, like all laser printers I'm aware 
of, remembers what it was doing when 
the jam happened and reprints the page 
that was spoiled; but it's stil] more work 
than I like. 

However, I noticed that if you lead the 
paper out another И inch, it falls into the 
Collaser just fine. All it takes is some- 
thing attached to the lip of the LaserJet's 
output slot. After some thought, I hit 
upon duct-taping a long bamboo Chinese 
back scratcher to the LaserJet Plus. It 
looks silly, but it works just fine. 

So. I got my six chapters—about 200 
pages—printed in time for the FedEx 
pickup, and all's well. 

When I get back from my trip, though, 
I'm going to hurry the installation of the 
Kyocera F-3010. It's not that I don't like 
my LaserJet Plus, but it does look a bit 
odd with that back scratcher taped to it. 


Unfinished Business 

I did get a lot done on Strategy of Technol- 
ogy, but otherwise this month has been 
something of a bust: everything I started 
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seems to have just sort of died away. 

For example, I was going to do a thor- 
ough test of FastTRAP, MicroSpeed's 
trackball substitute for a mouse. Last 
month, I tried FastTRAP and found it 
pretty good for CAD situations, but not 
very useful for normal mouse actions, 
where you have to click-and-drag. ThenI 
discovered that I'd neglected a key fea- 
ture of FastTRAP—namely, that Micro- 
Speed has built into the hardware a 
method of simulating a click-and-drag 
operation. 

What happens is that you can set up the 
three buttons above the Fast TR AP track- 
ball so that when you press the middle 
button, it is as if you have pressed and 
held the left button. Now, moving the 
cursor by manipulating the trackball pro- 
duces the same result as if you did click- 
and-drag with the left button. This con- 
tinues until you press either the left or the 
center button again. You can use this em- 
ulation to select text, choose icons, or do 
anything else you might do with mouse 
click-and-drag. 

Incidentally, I don't apologize for 
missing this feature. It's well docu- 
mented, but I had little incentive to read 


the FastTR AP documents. Someone at 
MicroSpeed got fascinated with fonts 
and desktop publishing packages, and, 
not content with having named their 
product FastTR AP, they proceeded to 
put most of the text in a thin, light sans- 
serif typeface, while the word Fast- 
TRAP is always set in a larger font and 
boldfaced wherever it appears in the 
documentation. It appears quite often, a 
dozen times on each page. They also 
played other games with fonts and bold- 
facing. The result is so incredibly ugly 
that you'd have to see it to believe it. Cer- 
tainly, I had no desire to read it. 

If you get past the unaesthetic typogra- 
phy, the FastTRAP documents do tell 
you quite a lot. Also, once you start get- 
ting used to it, Fast TRAP may very well 
be easier to use than a mouse. 

My original intention was to discon- 
nect the mouse and substitute FastTRAP 
for a month, after which I'd know which 
I preferred. 

Alas, the test didn't get made this 
month. Too much work piled up; enough 
that I just didn't have time to learn Fast- 
TRAP—and it does take some learning. I 
normally use Logitech's Point editor as 


Only one supplier of color monitors offers rhe widest 
бете of features and operating flexibilities іп the market 

ay 

That company is Mitsubishi Electronics. 

Mitsubishi? delivers the reliability and performance 
chat can meet your color information display requirements 
today as well as tomorrow. Larger screen sizes, truer colors, 
and optimum resolutions make your work easier—and far 
more productive. 

Whether your requirements call for fixed-frequency 
graphics standards, like EGA and VGA, or multiple- 
frequency performance, Mitsubishi has che color monitor 
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with the resolution and size to fit your specific needs. This 
includes the Diamond Sean Series of 14", 16” and 20" auto- 
tracking monitors, some with microprocessor-enhanced 
programmable display settings. All at very competitive prices. 

To get a clear view of monitor quality and value, look 
to Mitsubishi. 

For product information or nearest authorized 
Mitsubishi Electronics sales representatives, please call 
1-800-556-1234, ext. 54M. In California, call 1-800-441-2345, 
ext. 54M. Mirsubishi Electronics America, Inc., Computer 
Peripherals Division, 991 Knox Street, Torrance, CA 90502, 
(213) 217-5132. 
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my general-purpose utility editor. Point 
not only requires a mouse, it's not really 
happy unless the mouse has three but- 
tons. There are also a fair number of 
click-and-drag operations. 

While you can, on the fly, reprogram 
the FastTRAP center button from 
"Sticky" to "same as left and right but- 
tons pressed simultaneously," it's a bit 
tricky to remember to do that each time 
you need to change modes. My first cou- 
ple of attempts to use FastTRAP with 
Point were near disasters; and while it 
was clear that I could, eventually, learn 
to use FastTRAP—and I might even like 
it—it was also clear that while learning | 
wasn't going to get a lot of work done. 
Best to wait until next month. 
More then. 


Internal or External? 

Another unfinished bit is the installation 
of the Supra MegaDrive, an internal hard 
disk drive for the Atari Mega ST. The in- 
stallation itself went smoothly. The 
Mega ST isn't all that easy to take 
apart—there are too many screws by 
half—but, if you're at all used to muck- 
ing about with a computer, it's no great 
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task. Supra's directions are sufficiently 
clear, and besides, it's pretty obvious 
where everything goes. It didn't take my 
son Alex an hour to install the drive and 
get the Mega ST back together. 

It works, too. You can boot off the in- 
ternal hard disk drive, and if there's any 
difference in speed between the internal 
and external drives, I don't know it. 

Unfortunately, we have not been able 
to get both drives working at the same 
time. The Mega ST will recognize either 
the internal or the external drive and 
boot off it; but it won't recognize both. 
Since I have most of my programs stored 
on the external disk, this can be serious: 
how do I transfer those programs? One at 
a time with floppies? That would cer- 
tainly give me a hobby. 

It's probable that we're doing some- 
thing wrong and there's a way to make 
the Mega ST see both drives at once, but 
if so, we can't figure it out. 

I also have a Supra 10-megabyte 514- 
inch external floppy disk drive. That 
would certainly facilitate the transfer of 
programs from one hard disk to the 
other. Alas, we've been totally unable to 
make that work. I know it can be done 


because I've seen it in operation at 
shows, but I'm darned if сап do it. With 
any luck, we'll have all those problems 
taken care of by next month. Meanwhile, 
if you have or are getting a Mega ST, you 
won't have any problems installing and 
using your Supra MegaDrive, and it does 
save space. 


Unix for PCompatibles 

We have now spent two months experi- 
menting with Unix on the Zenith Z-386, 
with mixed results. 

First, it does work. You can, with con- 
siderable effort, install any of several 
brands of Unix—we tried Santa Cruz 
Operation Unix and Zenith's Xenix—on 
the Z-386, and they work. Piug several 
user terminals into the system and you'll 
have multiuser capability, and you can 
run all kinds of Unix software. Most of 
that software tends to be pretty vanilla 
compared to what's available for DOS— 
I'm not terribly impressed with any Unix 
word processor, database, or spreadsheet 
I've seen—but you'll be able to grep and 
use all the Unix utilities and system 
stuff. If you have special needs—multi- 

continued 
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If you think writing program code 
is a dirty business, we have something 
to help you clean up your act. 

Its called Matrix Layout. Layout 
lets you create programs that do 
exactly what you want, quickly and 
easily — without writing a single line 
of code. Layout does it for you auto- 
matically, in your choice of Turbo 
Pascal, Turbo C, Microsoft C, Quick- 
Basic or Lattice C. And if you're not 
a programmer, you can even create 
programs that are ready-to-run. 

As the first true CASE (Com- 
puter Aided Software Engineering) 
development tool for the PC, Layout 
lets you write your programs simply 
by drawing an icon-based flow chart. 
They'll have windows, icons, menus, 
buttons, dialog boxes, and beautiful 
graphics and text. Like the Macintosh 
and the OS/2 Presentation Manager. 

And because Layout is so effi- 
cient, everything you create will 
work incredibly fast, even on stan- 
dard PC's with 256K and only one 
disk drive. To top it off, all your pro- 
grams will feature Layout’s auto- 
matic mouse support, sophisticated 
Hypertext functions, and decision 
handling. 

The full Layout package also 


The 
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yone Who Considers ; 


comes with three additional programs: 


Matrix Paint is a professional 
paint program that comes with a full 
palette of high-powered graphics 
tools, plus scanner support. Апа any 
picture or symbol that you draw or 


| T nm 1 X 
Matrix Software Technology Corporation « One Massachussetts Technology Семее» Harborside Drive - Boston, МА 02128 + (617) 567-0037 


Matrix Soltware/UK « Plymouth, England e 796-363 • Matrix Sofruare/Belgium « Geklenasksebaan 476 = 3030 Leuven a 016202064 
ing are registered and unregistered Irsdemarks of the companies listed: Matris Layout, Matrix Paint. Matrix Helpmaker. Matrix Desktop. 
ware Technology Corporation; Macintosh, Apple Computer. Tne.: OS/2 Presentation Manager. Intemational Business Machines Corporation. 
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scan into Paint can be included in 
your program. 

Matrix Helpmaker allows you 
to include an electronic manual in all 
your programs. Context-sensitive help 
windows, a table of contents, index- 
ing, and the convenience of Hypertext 
functionality can now become a part 
of everything you create. 

Finally, Matrix Desktop gives 
you the ability to organize your files 
and disks in a very Macintosh-like 
easy to see, easy to use way. 

What's the cost? At just $149.95 | 
for the entire package, Layout speaks 
in a language you'll love to hear. 
Especially withrour free customer 
support, no copy protection, and a 
30-day, money-back guarantee. 

Video Tape Offer 

Our new demonstration video- 
tape graphically illustrates how the 
many features of Matrix Layout will 
make a difference in your life. Call 
1-800-533-5644 and order your VHS 
copy now (just $9.95 for shipping 
and handling, credited against your 
purchase). In Massachussetts, сай 
(617) 567-0037. 

Do it today. Because once you 
see what Layout can do for you, we 
think you'll swear by it. | 
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user real-time access to a big database is 
the example that comes instantly to 
mind—Unix may well be what you need. 

Of course, you may also need more 
than an 80386-based computer can give 
you. I'm told that the fastest Unix 80386 
system is a Cheetah. This is because 
multiuser systems tend to unduly stress 
cache software, and with enough users 
making enough calls, the raw hardware 
governs. A 25-MHz Cheetah 386 with a 
Priam 330-megabyte hard disk drive is 
an awesome thing to behold, but if you 
hang enough users on it, you can over- 
whelm that, too. My point is that if you 
just like Unix, you can certainly get it in 
an 80386 computer; but if you have busi- 
ness requirements that demand Unix, 
you'll need better professional advice 
than I can give you. 

Once you have Unix set up, you can in- 
stall Locus Merge 386, a program that 
lets you run DOS under Unix. It won't be 
cheap, and the installation isn't simple. 
Alex, who studied computer science at 
the University of California at San Di- 
ego, tried three times, and eventually we 
brought in our friend David Butterfield, 
who wrote a good part of the Locus pro- 
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gram. Even he had difficulties, mostly 
with the hardware configuration. For ex- 
ample, you cannot run Unix with the Ze- 
nith Z-448 video board and the ZCM- 
1490 Flat Technology Monitor. Unix 
wants a fairly vanilla EGA board if 
you're to have color in DOS. 

However, they did get the Locus pro- 
gram running, and it did run most of my 
favorite software. We had Q&A, Quat- 
tro, Sprint, Expert 87, and some other 
stuff going. Most of The Norton Utilities 
worked. Games and graphics programs 
that write directly to the screen were a 
pain; some worked, and some didn't. 
Unix docsn't really like or understand 
color, or at least that's my conclusion. 

The thing is, it did work at least as well 
as OS/Z's compatibility box, except that 
you can run a number of DOS programs 
at once, 

On the other hand, it was slow. Not 
painfully slow, but certainly slower than 
I'm used to with the Z-386. And we 
couldn't get it to access a CD-ROM. 

We also discovered that Unix doesn't 
really do multitasking. Before anyone 
gets excited, let me explain. One com- 
plaint I have about Q&A is that while I 
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Brilliant Color Output With IBM* Compatibility. 
If you're looking for an easy-to-use color printer that delivers fasc, high 
quality color output, with full IBM compatibility, look at the (5330-70 from 


A built-in video interface enables the 330-70 to create a permanent 
Copy on glossy paper or transparency film of any image viewed on your 


With 150 dots per inch resolution, the G330-70 is ideally suited for 
presentation graphics, paint-type graphic art and PC CAD It operates 
smoothly in several PC environments, including rhe IBM PC/XT/AT and 
compatibles, IBM PS/2™ or the Apple® Macintosh" IL The G330-70 can 
print the screen displays from popular graphics boards, including CGA, 


For fast, bold, brilliant color output directly from your monitor, specify 
the Mitsubishi? G330-70. Аг a suggested retail price of $5900, the G330-70 
offers che most convenient method for high quality color output. 
uct information or nearest authorized 
Mitsubishi Electronics sales representatives, please 
call 1-800-556-1234, exc 54Қ, In California, call 
1-800-441-2345, ext. 54R. Mitsubishi Electronics 
America, Inc., Computer Peripherals Division, 

99] Knox Street, Torrance, СА 90502, (213) 217-5732. 
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don’t often need multiple windows, I 
sometimes do, and Q&A doesn't have 
any. Under DESQview, that's no prob- 
lem. I just open two Q&A DESQview 
windows. When I tried that with Unix, 
even though I was only one user, I got a 
message saying that I'd have to buy the 
network version of the program. Unix 
apparently thinks multitasking is only a 
special case of multusing, and it net- 
works those tasks. 

My conclusion is that if you want to do 
it, you certainly can use Unix instead of 
OS/2, DESQview, or VM/386. If you 
have good and compelling reasons to do 
that, it's worth investigating. 

I don't have any such reasons, and I 
needed the 7-386, so last week we refor- 
matted the drive and installed DOS. 


DOS 4.0 
This is another unfinished project. We 
got a vanilla IBM DOS 4.0 to work, more 
or less, on the Z-386; but there are а lot of 
incompatibilities. As an example, The 
Norton Utilities don't work. Norton says 
they already have a patch to take care of 
that, but I haven't got it yet. 

continued 
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We had glitches with mouse software. 
I'd hoped that DOS 4.0 would make it 
simpler to use a CD-ROM, but so far I 
haven't got a CD-ROM reader to work 
with it at all. Гуе had some troubles with 
the WORM drive, too. 

Priam says they think 4.0 will work 
all right with their 330-megabyte drive, 
but they're not sure, and in any event 
they '1] have a version of their enhanced- 
small-device-interface (ESDI) control- 
ler software tested with 4.0 by the time 
you read this column. Other colleagues 
have told me of odd glitches they've 
experienced. 

Zenith says it will have its own brand 
of DOS 4.0 Real Soon Now. Meanwhile, 
IBM is famous for collecting all the 
problems experienced with a new release 
of DOS and putting out an update; 1 sus- 
pect that about the time you read this, 
you'll be able to get DOS 4.01. My ad- 
vice is to wait for it. 


Noise and Modems 

Chaos Manor used to be famous for line- 
noise problems. We didn't know whether 
it was the internal wiring or our local 
phone connection; but when I first began 
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ordinary input devices. 
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efficient trackball moves, eliminating tiresome 
arm and wrist movement. You can operate 
MOUSE-TRAK in your hand, even sit back 
with it on your knee. И plugs into your 
computer and needs no additional power supply. 
User definable input keys are in easier-1o-use 
locations. The uniquely patented shape has 
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logging onto BIX, I was driven half batty 
by noise. 

All that went away when we installed a 
USRobotics Courier HST 9600-bit-per- 
second modem. Indeed, the improve- 
ment was so dramatic that I thought the 
OmniTel 2400-bps internal modem I'd 
been using had failing chips. Anyway, 
for months now I've had no line-noise 
problems, and I've gotten used to reliable 
communications at 2400 bps (for BIX) 
and up to 9600 bps to bulletin boards. 

Then, suddenly, my Courier HST be- 
gan to do odd things. It would turn on the 
phones, or the little red lights would 
flash—when I wasn't even using the 
modem. I'd get strange noises from the 
speaker. It would dump me out of com- 
munications, sometimes locking up the 
machine so I had to reset. All the prob- 
lems would be cured if I turned the 
modem off and back on, but then they’d 
come back again. 

It didn't take a lot of that to be intoler- 
able. Clearly, something had to be done. 
The simplest thing would have been to go 
get Roberta's Courier HST and install 
that; but I've had a SupraModem 2400 
sitting here unopened for some time, and 
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this seemed a good opportunity to test it. 

The SupraModem 2400 is smaller 
than the Courier HST. There are no set- 
up switches; the only control is an on/off 
switch. There are, of course, the usual 
flashing lights. 

The manual is well organized and ex- 
plains everything, but in fact I didn't 
have to use it. I didn't do anything but un- 
plug the Courier HST's power supply— 
the SupraModem 2400 uses different 
voltages than the Courier HST—and con- 
nect the SupraModem 2400 where the 
Courier HST had been. Then I logged 
onto BIX without making any adjust- 
ments in software. Everything worked, 
in that I certainly was able to connect to 
Tymnet and thence to BIX. 

The problem was that my line noise 
was back, in spades, with big casino. I 
even had trouble logging onto BIX; I kept 
getting line noise in my password, so 
I had to try three times. Once on BIX, 
I was able to read most messages, but 
there were frequent bursts of garble. 
Then І tried to upload something with 
XMODEM. I'd get started, but before 
the whole file could be transmitted, the 
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operation would abort. This happened 
three times. 

I tried everything. I hung up and di- 
aled again; that sometimes cures noisy 
connections. Not this time. I waited for a 
while before trying once more. Same 
thing. I won't say the noise was worse 
than I'd had with the OmniTel modem, 
but it sure wasn't ary better. 

Nothing for it then, I thought. I went 
down and grabbed Roberta's Courier 
HST and brought it up. I plugged it in. 


CHAOS MANOR 


Lights flashed in crazy patterns. The 
speaker made funny noises. 

Of course, you've guessed what hap- 
pened. WhenI swapped my Courier HST 
for Roberta's, I didn't bother exchanging 
power supplies. Why should I? Nothing 
ever goes wrong with power supplies. 
Only this time that wasn't true. When I 
went down and got her power supply, 
both her and my Courier HST worked 
fine. 

А quick call to USRobotics technical 
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support got an expression of surprise, 
and an offer to send a new power supply 
right away. That came two days later, so 
now both modems are back in use. While 
it was coming, Roberta used the Supra- 
Modem 2400. She had line-noise prob- 
lems, too. Perhaps not as bad as I had, 
but bad enough. When she went back to 
the Courier HST, the noise went away. 

I took the SupraModem 2400 to a dif- 
ferent part of the city and connected it to 
a portable. It worked fine; there was no 
noise. Back here, though, the noise over- 
whelms it. 

The moral of the story is that if you're 
lucky enough to have good, quiet, and 
clean phone connections, you can get 
away with inexpensive modem equip- 
ment; but if you generally have noisy 
connections, you'll need something a lot 
better. I don't know what technology 
USRobotics uses to let the Courier HST 
deal with line noise, but I do know it 
works. 

Highly recommended. 


Internal vs. External 

It's always a dilemma. When there's a 
choice of auxiliary systems, do you get 
the internal or the external version? 

I used to favor internal systems, on the 
grounds that they don't take up room on 
the desk and they eliminate the clutter of 
cables and power cords. 

Now, I'm not so sure. First, I had 
problems with an internal modern. Not 
only did it take up a slot, but sometimes 
the only way to reset a modem is to turn it 
off. Once in a while I like to change 
phone lines, and if your system sits on the 
floor in a tower configuration, as mine 
does, it's a lot easier to reach the back of 
the modem on the desk than to get down 
on the floor behind the computer. Fi- 
nally, it's a lot easier to hear the external 
modem's speaker. On balance, then, ex- 
ternal is probably better for a modem. 

Then there's WORM drives. I started 
with Maximum Storage's APX-3200 ex- 
terna] WORM. I really like this, so when 
I put ту big Cheetah development system 
together, I built in the internal version. 

Now, I'm not sure at all. 

When you insert a new cartridge into a 
WORM drive, sometimes the drive 
latches aren't in the proper place. The re- 
sult is that the drive rejects the cartridge. 
The manual] says that when that happens, 
you should turn off the WORM drive, 
press and hold the eject button, and while 
holding down the button, turn the drive 
back on. This will restore the heads and 
latches to their proper place. 

I'm sure I read that, but I forgot it. It's 
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my practice to back up new work onto a 
WORM cartridge. I have several of 
them, one of which is the master backup. 
That isn’t normally in the machine. I 
keep it in a desk drawer, and periodically 
I swap it for one that's kept in a safe- 
deposit box. A few days ago, I had an as- 
sistant make the swap. When I inserted 
the new cartridge into the drive, it 
wouldn't latch. The cartridge ejected. I 
pushed in again, and out it came again. I 
did this several times, and the final time 
I used too much force. The cartridge 
went in and stayed all right, but the drive 
made horrible mechanical grinding 
noises. 

At this point, I had to turn off the 
power to my machine. It's the only way 
to turn off the power on an internal 
WORM. Alas, when I turned the ma- 
chine back on, the grinding noise started 
again. 

The upshot was that I removed the in- 
ternal WORM to examine it. I couldn't 
see anything wrong, but clearly it wasn't 
working properly. I said a little prayer 
and used forceps to pull the cartridge 
out. Then I connected the external 
drive—Maximum Storage's controller 
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has both internal and external connec- 
tors, so I didn't have to change controller 
cards—and turned things on, this time 
holding down the eject button when the 
machine powered up. Then I inserted the 


he 
Maximum Storage 

WORM can be accessed 
through LANtastic. 


cartridge I'd retrieved. 

It all worked fine. Nothing wrong with 
the cartridge. Probably what's wrong 
with the internal drive is something very 
simple. It's beyond me, though, so I've 
sent it back to Maximum Storage. Mean- 
while, the external drive works fine. 

However, the incident got me to think- 
ing, and now I'm inclined to prefer the 


external drive anyway. I can get several 
controllers, install them in different ma- 
chines, and carry the external drive—it's 
about the size of a shoebox—from one 
machine to another when it's backup 
time. For that matter, though, the Maxi- 
mum Storage WORM can be accessed 
through LANtastic, and probably any 
other PC network. 

The main thing is that if you have an 
external drive, it's no trouble to follow 
the recommended procedures for reposi- 
tioning the latches and heads. With an 
internal drive, you have to turn off ma- 
chine power. I've suggested to Maxi- 
mum Storage that they might want to put 
a power switch on the face of the internal 
unit, and they're considering that. 

I still say that anyone who's serious 
about the value of work done on a com- 
puter is insane not to get a WORM drive. 


Minor Glitch 

Recently, I backed up my entire Priam 

330-megabyte drive to a WORM. Of 

course, the Priam drive wasn't full, but I 

did have files in drives C through I inclu- 

sive. What I did was insert a fresh car- 
continued 
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Atlanta, GA 30339 
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Laguna Hills, CA 92653 
(714) 830-2200 

Inquiry 940. 


tridge—fresh on one side, anyway—and 
create directories named СІ through I1. 
Then I logged onto C and reset the ma- 
chine, having first brought in AUTO- 
EXEC.BAT and CONFIG.SYS files that 
configure a bare system—no mouse 
driver, no SideKick or other memory- 
resident programs, nothing at all but the 
disk driver. 

Then I ordered XCOPY C :* .* N:V C1 /s 
je. This copies everything from the С 
drive onto the СІ subdirectory of М, 
which is what my WORM drive happens 
to be. The / s tells XCOPY to create sub- 
directories if they don't already exist. 
The /e tells the program to create empty 
subdirectories as well. 

It's not strictly necessary to reset and 
create a bare system before you use 
XCOPY, but it may be wise. There's 
growing evidence that some memory- 
resident programs interfere with XCOPY 
in unpredictable ways. Also, XCOPY 
reads everything it can into memory be- 
fore it starts writing; the more memory 
the system has available, the faster 
ACOPY operates. 

I copied the C partition to the WORM 
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Chicago, И 60611 

(312) 329-0700 

Inquiry 943. 


СІ directory and D to D1 without a 
hitch; but when I copied the E drive, I got 
read errors. XCOPY lists each file as it 
reads it, so it was possible to see which 
file couldn't be read. Also, XCOPY of- 
fers you the choice of retry, ignore, or 
abort. I hit the R key for retry. That 
didn't work. 

After a few more attempts, I wrote 
down the name of the file that XCOPY 
couldn't read and hit the 7 key for ignore. 
XCOPY went on down the list for a 
while, then it happened again. АП in all, 
there were about nine read errors, all 
fairly close together. One of them was 
cured by retry. I told the system to ignore 
the others, first writing down the 
filenames. 

After the E drive was done, I went on 
to the others. There weren't any more 
errors. When I was all done, I went back 
to the E drive and used the DOS COPY 
command to copy all the files from my 
list into the appropriate subdirectories. I 
was able to do this with all but one of 
them; clearly, COPY is less sensitive to 
minor disk defects than XCOPY. 
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101 Key Keyboard 101 Key Keyboard 

MS DOS w/GW Basic MS DOS w/GW Basic 
51895:00 $2295.00 


Vog eola "38 б УСА "When evaluating ~ 
1.2 Meg 514” Drive the whole pack- 

1.44 2 T Duc age, The GATEWAY 

80 Meg Hard Drive MS ral чай all | 

1 10 1 Interleave 4 Ei | ” 

EVEREX УСА Board m teve Apiki 

14" Multisynch Monitor ЖТ 


800 x 800 Resolution 


1 Parallel / 2 Serial Ports BYTE Magazine, Oct. 


101 Key Keyboard 1988. Review of 20 386 Machines 
MS DOS wiGW Basic System Reviewed 

80287 and 80387 Sockets 20 Mhz 386 Monochrome with 40 
Tower Case w'240 Watt P/S Meg Hard Drive a 
$3795.00 $2995.00 


pna Gateway 2000 е P.O. Box 2000 e Sgt. Bluff, IA. 51054 
A oar curie Y 800-233-8472] 712-943-2000 


Alls stems have а 30 day Money Back Guarantee and 1 Year Warranty. 
ue to the Volatility in thè- DRAM Market all prices subject to change. 
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SpinRite 

The one file I hadn't been able to copy 
wasn't important, so that was all right, 
but the incident was annoying. I recently 
got a copy of Steve Gibson's SpinRite. 
This program supposedly lifts the data 
off your hard disk a track at a time, refor- 
mats the track, and puts the data back 
where it found it. SpinRite is said to cure 
disk problems before they get acute. It's 
also supposed to significantly speed up 
your hard disk operations. I’ve heard 
very good things about it. 

SpinR ite is easy, if a bit tedious to use. 
I first aimed it at the C drive of my ESDI 
Priam hard disk drive. SpinRite trundled 
a while and told me there was nothing 
wrong with the disk. Ditto with D. 

At E, it said it found problems. Since 
I'd just made a backup of the entire hard 
disk, this seemed a good time to test 
SpinRite, so I told it to go fix things. 

Spink ite trundled for a few moments, 
told me I had a Priam hard disk drive, 
and Priam says do not use SpinRite, and I 
should go read the documents (which, I 
blush to say, I really had only glanced 
through). The SpinRite documents say 
the same thing. Don't use SpinRite with 
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Transaitted 
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a Priam drive. That took care of that. 

I did try SpinRite on a generic AT 
clone, and it worked fine—that is, it said 
it found some soft errors and corrected 
them. Subsequent tests showed I hadn't 


did try 
SpinRite on a generic 
AT clone, and it worked 
fine. 


lost any data, and subsequent diagnostics 
with SpinRite didn't detect any more 
errors. Beyond that I couldn't say, be- 
cause I hadn't had any trouble with that 
system in the first place. 

As to the Priam drive, I got out Golden 
Bow's Vopt program and ran VMARK- 
BAD against the E drive. I've previously 
recommended Vopt; if you don't have it, 


Price, Qty, Part# 
Matched 


\ Іпуоіғе Stamped 


wa 3 


Register 


you really ought to get it. Sure enough, 
VMARKBAD found about nine sectors 
it didn't like. I told it to mark them so 
they're not in use any longer. 

When IBM brings out DOS 4.01 and 
Priam certifies it as safe, I'l] probably 
reformat the Priam drive and start over, 
The WORM backup files wil] make that 
simple enough. Until then, when you 
have 330 megabytes to play with, what's 
a few kilobytes of bad sectors, anyway? 


One More Conversion 

Steve Stirling and I are working on a sci- 
ence fiction novella that takes place in 
Larry Niven’s Man/Kzinn Wars se- 
quence. A few minutes ago, I got a disk 
from Steve with a new outline and a par- 
tial draft. 

Naturally, it was in WordPerfect. 

I could have read it into WordPerfect 
and written it out as ASCII, but I'd just 
done that; and I remembered a program 
called Word Exchange. 

Word Exchange works fine. There is a 
hitch: it translates only to or from Micro- 
soft Word, meaning that to get a Word- 
Star file, I had first to translate Steve's 

continued 
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. Check off your biggest frustrations 


with your printer, and we'll tell you 
about a state-of-the-art remedy 
from AEG Olympia. 


( Poor quality print: 

Never send out a shoddy or 
unreadable document again. Let us 
show you what first class printing 
looks like on everything from a 
daisywheel to our Laserstar 6. 


_! Too slow: 

How does 240 cps on a 24-pin dot 
matrix sound to you? Or a laser 
printer that goes almost twice as 
fast? 


O Hard to operate: 

We have 8 different models with 
simplified front-panel controls. 
Easy to learn. Easy to run. 


[ ]Clumsy paper handling: 
Too hard to switch between fanfold 
and single-sheet feed? How about 
a machine with Paper Parking that 
you don't have to switch at all? 


Circle 11 on Reader Service Card 


О Limited compatibility: 

Our printers can make just about 
any PC look good, from IBMs to 
Apples, and they'll run on all popu- 
lar software programs. 


[ | Too noisy: 

Shut your eyes, and you can't tell 
whether our Laserstar 6 is on or 
not. 


[ ]|Notenough fonts: 

We have 24-pin dot matnx models 
with 4 resident fonts, our Laserstar 
6 has 9, and for each you can get 
additional plug-in font cards. 


| ] Too expensive: 


If you want price/value, look at 


| our best selling dot matrix model 


NP 30. 


(Мо support: 


Part of our "product" is our nation- 
wide dealer network. If you have 
questions about any AEG Olympia 
printer, the answers are only a 
phone call away. 


and we'll show you 
a solution. 


— 


—— ——— 


Pick your printer problem | 


| 


Tear out this page 

and mail it with your name and 
address to AEG Olympia, Dept. 
ADV, Box 22, Somerville, NJ 
08876-0022. Or if you're in a hurry, 
call us at 1-800-999-6872. Its the 
first step to making your problems 
go away. 


Name Title 
| Telephone | 
Company 
Address 
City State Zi 
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file to Microsoft Word format, then from 
that to WordStar. Even on a fast 80386 
computer this takes time; but it does 
work, and his file 1s now saved in Q&A 
Write. One fair warning: it takes Q&A 
Write a lot longer than you expect to read 
in and translate WordStar files created 
this way. Don't give up and reset just be- 
cause nothing seems to be happening. 
Word Exchange comes with a 50-page 
document, but you won't need to read it 
unless your job is pretty complex. 


Mostly, the document lists program lim- 
itations. The program reads and writes 
ASCII, al! flavors of Display Write, sev- 
eral versions of WordPerfect, Wang PC, 
Samna Word, WordStar, and Volks- 
writer. I haven't tested them all, but it 
sure seems to work better than Sprint 
did. It's painless, too. 


Winding Down 
I'm out of space, but there's stil] an enor- 
mous stack of stuff here. There's PC Pil- 
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in samej” 
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Great ideas should 
look great on paper. 
The translation is easy 
with PCTEX®: the 
full implementation 
of Prof. D. Knuth's 
revolutionary TEX 
formatting/typesetting 
program. [t offers PC 
users the capabilites 
& advantages of 
professional typesetting. 
PCTEX gives you 
control—of design 
format, type & symbols, 
quality—for complex 


Man amt 


PERSONAL 


12,4 


To order or for information, call: 


415/388-8853 
or write: Personal TEX, Inc. 
12 Madrona Avenuc 
Mill Valley, CA 94941 USA 


Lai Perk, 
fits nda) n 


mathematical & 
engineering material, 
slatistical tables or 
straight matter. 

So whether you're 
writing the next slarshot 
manual or the great 
American novel, 
depend on PCTEX for 
camera/publisher-ready 
manuscripts to be proud 
of, quick & simple. 

From Personal TEX, 
Inc., starting at $249; 

"x. VISA/MC welcome. 
TM a Ё 
ше бен | М Satisfaction guaranteed. 
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low: a keyboard-size cloth-covered board 
with padding under it. You put it on your 
lap and the PC keyboard (or even your 
whole laptop PC) on top of it, making 
things both more secure (because it's less 
likely to slide off) and more comfort- 
able. I'm taking it with me on the train. 

There's a new version of DESQview, 
as well as new DESQview interface tools 
complete with a debugger. Combine 
DESQview with the Phar Lap DOS ex- 
tensions, and you can have multitasking 
unbound by the 640K-byte limit, while 
running all your old DOS programs as 
well. This is a serious competitor to OS/2, 
and I'll have more on it next month. 

There's a whole slew of stuff for the 
Mac II, including both a facsimile board 
and a scanner; maybe I'll have a fax at 
last. 

There's Symantec's GrandView, a 
worthy successor to Ready! and Think- 
Tank; GrandView is extremely powerful 
and easy to use; put it in a DESQview 
window, and you won't know how you 
ever got along without it. 

The book of the month is Robert 
Wright's Three Scientists and Their 
Gods (Times Books, 1988). The title is a 
bit of a misnomer; the book is an account 
of the beliefs and work of Ed Fredkin, 
F. O. Wilson, and Ken Boulding. Bould- 
ing, a Quaker, is the only one close to be- 
ing a traditionalist. I've known him for 
some years, and Wright does a pretty 
good job of presenting his views. The 
computer book of the month is by Mi- 
chael Banks, The Modem Reference 
(Brady, 1988). This will tell you all you 
need to know to get started and keep go- 
ing in computer communications. 

The game of the month is Earl 
Weaver's Baseball for the PC. My base- 
ball fanatic son has spent half the time he 
isn't actually watching baseball playing 
the game. Me, I'm stil] addicted to Em- 
pire. The PC version is all right, if a bit 
slow; it’s better on the Atari ST. Of 
course, if you have an Atari ST and you 
haven't got Dungeon Master out of your 
system, nothing else counts. 8 


Jerry Pournelle holds a doctorate in psy- 
chology and is a science fiction writer 
who also earns a comfortable living writ- 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions, Send a self-addressed, stamped 
envelope to Jerry Pournelle, c/o BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. Please put your address on 
Ihe letter as well as on the envelope. Due 
Io the high volume of letters, Jerry cannot 
guarantee a personal reply. You can also 
contact him on BIX as "jerryp." 
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The first question asked by many people is, "Why is DesignCAD 3- D priced 
so low?" The answer? After developing Design CAD 3-D we were unable to 
decide how the product should be priced. We consulted experts. We used 
the finest spreadsheets on the market. We took employee polls, We asked 
our lawyers and accountants for their opinion. We even asked our Mothers, 
Wives, and childhood Sweethearts! Finally in the greatest American 
Tradition, we said, “Aw... What the Heck! Let's sve the other guys beat this 
price!" DesignCAD 3- D sells for $299 complete. No add-ons, nothing else to 
buy! 

DesignCAD 3- is a complete 3- Dimensional CAD syatem. It offers most, if 
not all, the features found on programs costing more than $3000! In fact, 
PC Magazine says, "For a low-cost, self-contained 3-D package Design- 
CAD's range of features steals the show. The package offers more than 
adequate features for a wide range of professionals and hobbyists alike." 


Once again, American Small Business Computers has proved that you 
don't have to spend a lot of money to get quality software. DesignCAD 3-D 
provides features such as Shading, Solid Object Modeling, Hidden Line 
Removal, Cross Sectioning capability, ability to output shaded drawings to 
laser printers, dot-matrix printers, or pen plotters, extensive file transfer 
capability, all for only $299! No other 3- Dimensional CAD system сап come 
close to providing the price/performance of DesignCAD 3-1. 

There is а very important reason to buy Design CAD 3-0 other than price: PERFORMANCE! DesignCAD 3-D provides complete 3-Dimensional drawing 
capabilities. [t's not a "warmed-over" 2-D program. DesignCAD3- D allows you to draw any entity in3- D space. This means, for example, that you can draw a curve 
in the shape of a spring. You can draw a circle or arc at ANY angle on ANY plane. 


DesignCAD 3- D allows up to 4 simultaneous views - any angle or perspective -on 


the screen. DesignCAD 3-D also provides complex extrusions— linear, scalar, 
and circular. Extensive 3-D text capabilities and auto-dimensioning are 
provided, at no extra charge, of course! 

DesignCAD 3-D almost certainly is compatible with the computer aystem you 
now own. Design CAD 3-D supports more than 200 dot-matrix printers, at high 


resolution. Design CAD 3-0 supports more than 80 plotters, and most digitizers, 
mice, and graphics adapters available for “РС and PC Compatible" systema. 
Shaded and wiretrame models can be output to the printer or plotter Y OU own. 


DesignCAD 3- D provides the capability to read drawings from most other CAD systems (Design CAD/ ProDesign Il, AutoCAD's DXF, Hewlett Packard's HPGL, 
and IGES). DesignCAD 3- D will also write GE, and POSTSCRIPT files. This file exchange utility is included at no extra charge, of course, 


DesignCAD 3-0 does not require expensive graphics adapters and monitors - even shading сап be done on ordinary displays, such as the Enhanced Graphics 


Adapter (EGA}, Color Graphics Adapter (CGA) and Hercules Monochrome Adapter. DesignCAD also supports many of the*ultra high resolution graphics 
adapters, with more hardware being supported daily. 


However, the best reason to buy DesignCAD 3-D is not the low price. It's not the outstanding performance. It’s not the extensive hardware compatibility. The best 
reason to buy DesignCAD 3-Р is for its amazing ease of use! 


What else do you need to know about Design CAD 3-D? Only this: "Included at No Extra Charge." What is included at no extra charge? EVERYTHING! $299 
BUYS IT ALL! 


DesignCAD 


Oh yes, we also market а 2- Dimensional version of Design CAD 3-D with special drafting and design functions. Can they work 
together? Naturally... Our Mothers, Wives, and childhood Sweethearts would see it no other way! The price?... 
$299, of course! 


How do you get one? See your local computer store or dealer, or contact: 


To quote PC Magazine... 
"DesignCAD 3.D the latest feature-packed, lou-cost CADD package from Ámencan Small 


eo 3 
оге TT. = 
ee merican 
Business Computers, delivers more bang per buck than any of its low-cost competitors and threatens | БВ д е Те СЗ Т 


programs cosüng ten umes as much ^ 327 So. Mill Street € Pryor, OK 74361 
Phone: (918) 825-4844 Fax: 01-918-825-6358 
Telex: 8102400302 


Write or phone us for FREE DEMO DISK and information on DesignCAD 3-0 and DesignCAD 2-D producta. 
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«as ives you all the right stuff for debugging! No 
matter which model you pick, you have the 
same powerful software to help you track down 


hard-to-find bugs fast. 


Periscope's hardware adds 
the power to solve the really 
tough dcbugging problems. 


The break-out switch lets vou 
break имо the system any rime. 
You сай track down a bug 
instantly, or just check 
what's going on, without 
having to reboot or power 
down and back up. That's 
really useful when your 


NEW 


Model 1 Board 


The NEW Penscope і 


system hangs! The switch is memory board keeps ай debugging 
Qu! cf the lower 6404, Can be used in 


included with Periscope 1, ” PCs, Als, and 3865 with both EGA? VGA and EMS boards 
Pe riscope Н. and Pe riscopc Ш installed The Perecope break-out seitch enables you 10 
Periscope | has 4 NEW hoard ———— —U HÁ——! 
with 512K of write protected КАМ. as expandable to IMB, for the Periscope software, 
symbol tables, and all related debugging information. Normal DOS memory 
(the lower 040K) is thus totally freed up for your application, and Periscope 
is protected from being overwritten by a runaway program. The new 
board's footprint is only 32K, so you can usc it in PC, AT, and 486 systems 
with EGA/VGA and EMS boards installed (not possible with the previous 
56K board). It can also be used with Periscope Ill to provide additional 
Wrile-protected memory. 


Periscope IH has a board with 64K of write-protected RAM to store the 
\ Periscope software and as much additional information as will fit. AND.. 


The Periscope Ш board adds another powerful dimension to your 
debugging. [ts hardware breakpoints and real-time trace buffer let vou 
track down bugs that a software-oriented debugger would take roo long 
to find, or сапт find al all! 


The Penscope ІП hardware-breakpoint board captures informabon in real-time, so you'll find bugs that can't be 
found with a soltware-based debug 


It helps vou debug just about any kind of program vou can write. thoroughly and 
efficiently. 

Periscope's the answer for debugging device-drivers. memorvy-resident, non-DOS, and 
miterrupt-driven programs. Periscope works with any language. and provides source and/or 
symbol support for programs written in high-level languages and assembler. 

David Nanian, President of Underwarc, Inc. M в 
(of BRIEF fame) says this about the new itg 
Pcriscope Version 4: 

“Periscope has always been an unbelievable 
assembler-level debugger. Version 3 has 
turned il into a terrific source-level debugger 
аз well Aside from major enhancements like 
the source-Ievel improvements, all the little 
changes make a really big difference, too. For 
insiance. symbol lookups and disassemhlies 
are noticeably faster. and highlighting the 
rcgisters that have changed really makes life 
easier. Once again, Periscope has raised the 
industry standard for debuggers!” 
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B Periscope I includes a NEW full-length 
board with 312K of weite-protected RAM: 
(user-expandable to IMB); break-out 

| switch; software and manual for $695 

| № Periscope If includes break-out switch; 
soliware and manual for $175 

M Periscope II-X includes software and 
manual (no hardware) for $145 

B Periscope 11 includes a full-length 
hoard with 63K of write-protected КАМ, 
hardware breakpoints and real-time trace 
buffer, break-out switch software and 
manual. Periscope I] for machines run- 
ning up to 10 MHz with one wait-state is 
$1395. 


Due to the volatility ot RAM costs, prices on board 
models are subjecl to change without notice. 


REQUIREMENTS: ІВМ PC, XT, AT, P5 2, 

КОАО or close compatible (Pemscape 111 

| requires hardware as well ds software campat 

| ibility, thus will not work on ВУ or 80386 

|  svstems) DOS 2 0 or later: 64K available 

| memory (128K at installation timc). one disk 
drise, an 80-column monitor. 

| Call us with vour questions Well be happy 

to send vou free information or help vou de- 

се on the model that best fits your needs 
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Programs packed in 
ROM for traveling 
computer users; 
thoughts on Spuds 
MacKenzie and OS/2 


re you familiar with Spuds 

MacKenzie? He's that wonder- 

fully ugly bull terrier who acts 

as the star celebrity in televi- 
sion commercials and print ads for Bud 
Light beer. The dog has become a major 
sensation. Billed as "the original party 
animal," you can find pictures of Spuds 
on billboards, posters, T-shirts, and 
even neon signs. But without question, 
it's the television spots that have rocketed 
Spuds MacKenzie to superstardom. And 
television is the medium that really de- 
fines the essence of Spuds. 

The scenario for each commercial is 
fairly similar. Spuds is wheeled to center 
stage wearing a ridiculous costume (a 
tuxedo or a Hawaiian shirt, for exam- 
ple). A trio of women sings, "Со, Spuds, 
go!" An announcer extolls the virtues of 
Bud Light. Dancers whirl about the set, 
ostensibly portraying the exciting party 
life. Spuds sits there and pants good- 
naturedly. That's really all there is to it. 
Why Spuds MacKenzie should have be- 
come a national culture hero is beyond 
me; perhaps it's because the dog is abso- 
lutely expressionless through the course 
of all this mayhem. Your guess is as good 
as mine. 

Anyway, one evening while watching 
another 30-second Spuds spot, I sud- 
denly realized that Spuds MacKenzie is a 
perfect metaphor for OS/2. Think about 
it for a second. Microsoft wheels OS/2 to 
center stage, dressed in a tuxedo or a Ha- 
апап shirt. Singers croon praises. The 
announcer extolls the virtues of the Pre- 
sentation Manager, vast amounts of ad- 
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PORTABLE 


SOFTWARE 


dressable memory, the DOS compatibil- 
ity box, and suchlike. Dancers whirl 
around, symbolizing the computing joy 
we'll achieve when we switch to the oper- 
ating system of the future. OS/2 just sits 
there and pants good-naturedly. Abso- 
lutely expressionless. 

If you follow the trade press, you'll 
have noticed that month by month the 
minimum requirements for a system that 
can run OS/2 go up as the projections for 
market share go down. Microsoft has be- 
gun muttering that OS/2 will need some 
sort of dynamite software package to pull 
the public in, much as VisiCalc lured 
users to the Apple II way back when. 

Though the list of hardware and soft- 
ware companies "endorsing" OS/2 and 
the Presentation Manager continues to 
grow, we're still waiting for all that fan- 
tastic software we were promised when 
the show began. None of the OS/2 pack- 
ages released so far has been the sort of 
blockbuster that would cause most peo- 
ple to shell out the bucks to make the 


switch. And Unix is sitting off in a 
corner somewhere, sharpening its fangs, 
waiting to drag OS/2 into a real dogfight. 

I propose that while we're waiting for 
OS/2 to become whatever it is that it's 
supposed to become, we simply refer to 
it as OS/Spuds, after Spuds MacKenzie. 
The phrase rolls off the tongue, and the 
similarities are hard to miss. 

There is one important difference, 
however. Spuds MacKenzie is doing a 
good job of selling beer. OS/Spuds isn't 
selling much of anything yet. 


Smallware 
I've been messing around with laptops 
again, after giving up on my Tandy 
Model 100 a year ago. It had served me 
well as a portable terminal and a note- 
taking machine, but my irritation with 
the teeny screen finally got the better of 
me. In most other respects, it's a perfect 
computer; supplemented with Traveling 
Software's Ultimate ROM II, it can do 
continued 
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Protect Your 
Copies of BYTE 


NOW AVAILABLE: 
Custom-designed library files 
or binders in elegant blue 


simulated leather stamped in 
gold leaf. 


Binders—Holds 6 
issues, opens flat for 
easy reading. 

$9.95 each, two for 
$18.95, or four for 
$35.95. 


Files—Holds 6 issues. 
$7.95 each, two for 
$14.95, or four for 
$27.95. 


Order Now! 


puc 


Mail to: Jesse Jones Industries, Dept. BY, 
499 Fast Ene Ave., 
Philadelphia, РА 19134 


Please send — — — . fis; 
_________ binders for BYTE magazine. 
Enclosed is $ — . Add $1 per 
file/ binder for postage and handling. 
Outside U.S.A. add $2.50 per file/ binder 
(0.5, funds only please). 


Charge my: (minimum $15) 


кап Express Уа 

—— — MasterCard _ Diners Club 

| Card ў Exp. Dare 
Signature 

| CALL TOLL FREE (24 hours): 

1-800-972-5858 

Name 

Address 

City 

ble  L uy 


Satisfaction guaranteed. 
Pennsylvania residens add 6% sales tax. 
Allow 5-6 weeks delivery in the U.S. 
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Broderbund Software 
17 Paul Dr. 

San Rafael, CA 94903 
(415) 492-3200 


Hackensack, NJ 07602 
(201) 342-6518 


Cambridge/North America 
SSI Computer Systems, Inc. 
424 Cumberland Ave. 
Portland, ME 04101 

(207) 761-3700 

Inquiry 936. 


many things well, and it weighs almost 
nothing. But I found myself lugging it 
around and rarely turning it on, and I'm 
not enough of a masochist to enjoy carry- 
ing dead weight. 

Currently, two machines are battling 
for replacement duties. Note that my 
needs are relatively simple. I want decent 
word processing and some way to com- 
municate over telephone lines—nothing 
more. Forget disk drives, fancy graph- 
ics, and MS-DOS. One of the things I en- 
joy about this approach is that I don't 
have to use the same software I use on the 
bigger machines. Yes, I know this is a he- 
retical philosophy and that I should be 
drooling at Compaqs and Toshibas, but 
sometimes I find it refreshing to strip 
down to basics. 

One of the contenders is the PC-8500 
from NEC, a discontinued model that 
you can buy only from liquidators. It’s a 
direct descendant of the Kyocera line 
that includes the Model 100, only this 
has a 24-line by 80-character screen and 
some serious software in ROM, includ- 
ing WordStar, a spreadsheet, a filer that 
allows either standard fields or free-form 
text, and a telecommunications module. 
It's also a CP/M machine, which means 1 
can run dozens of little public domain 
utility programs. It's heavy, though. Six 
pounds, not including the AC adapter 
and the essential 128K-byte RAM add- 
on. And it burns C batteries at an alarm- 


ing rate. But WordStar is WordStar, and 
I've spent some delightful hours with the 
PC-8500 writing on the back porch. 

The competition comes in the form of 
a bizarre British machine from Clive 
Sinclair, the Cambridge Computer Z88. 
To begin with, it's tiny, a hair smaller 
than a sheet of typing paper and less than 
an inch thick. It weighs about 2 pounds, 
and that includes four AA batteries and 
three ROM or RAM cartridges (I've 
stocked mine with two 128K-byte RAMs 
and a ROM that contains a communica- 
tions program). The display is only 8 
lines deep, but it's 106 characters wide 
and a supertwist liquid crystal display at 
that. The keyboard is rubber, but the key 
travel is realistic and the touch is light. 
Someone with thin fingers like myself 
can really get some speed going. 

On appearance, portability, and ergo- 
nomics, the Z88 beats the PC-8500 hand- 
ily. I haven't decided about the software 
though, and that's the purpose of throw- 
ing this discussion into my column. Both 
machines are based on the 780 chip, but 
the PC-8500 is stocked with old friends 
from CP/M days, while the software in 
the Z88 is radically different from any- 
thing I've ever seen. 

The operating system and a collection 
of software modules are built into the 
Z88's ROM. This includes a calculator, 
clock, alarm, calendar, diary, terminal 
emulator, printer editor (for saving es- 
cape sequences for your output device), 
file maintenance system, BBC BASIC, 
and a word processor/spreadsheet combo 
called PipeDream. 

Individual modules are loaded from a 
main menu and remain active unti] you 
explicitly shut them down. I've heard the 
principle called “lazy concurrency”; al- 
though true multitasking is far beyond 
the capability of this machine, it saves 
status information in available RAM, let- 
ting you jump back and forth among ap- 
plications quickly. You can even launch 
multiple "copies" of PipeDream for a 
simulation of windowing. 

PipeDream itself is the major oddity. 
It's essentially a spreadsheet, with verti- 
cal columns labeled with letters and hori- 
zontal rows indicated with line numbers. 
Used as a spreadsheet, its operation is 
straightforward and not much different 
from any other spreadsheet. If you know 
Lotus 1-2-3 or SuperCalc, you can make 
the adjustment quickly. 

However, the spreadsheet paradigm 
has been modified to allow PipeDream 
to operate as a fairly decent word proces- 
sor as well. You can set a right margin for 
text, and once you begin typing, word 

continued 


How to create high-performance programs 
without wasting your time or money - 


Step 1: The $19.95 
Power C compiler 


Power C is the new ANS! compatible C compiler 
that runs faster than Microsoft C and has more 
functions than Turbo C*. Power C combines 
high-performance software with superb docu- 
mentation, all tor less than the price of most C 
books alone. 115 your fast route to fast programs 
without the fast bucks. Compare Power С to the 
competition and see how much lime and monay 
you'll save. 


Performance/Price Chart 
(execution times in seconds) 


|| Power C [Duek C* Turbo Сч 
iib | 238 | 53a | asa 
seve | 276 | 432 | 255. 
амы | 35 | 90 | 95- 
amo pss Bre ЕТИ 
ЧЕ 
Compiler Prce | 19.95 | 599.00 | 59995. 
Library Source | 510.00 [5150.00 [515000 


NC na charge - МА not avarfable 
Benchmarks comprded using Make utility, command-line camper. 
and medium memory model 
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Fort Vorth TX 76442 


Technical Specifications 

Power С includes: Power C compiler with miegrated Make, 
Power C Linker, Power C Libranes (450 functions), the Power 
C book {680 pages). and support for 

.w* ANSI standard 

7/7. IEEE Поавпо point 

7,7 8087 80287 coprocessar 
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automanc register variables 
unlimited program size 
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Step 2: The $19.95 
Power Ctrace debugger 


Power Ctrace 15 the new state-of-the-art 
C debugger that makes Microsolt’s Codeview 
look like old technology. Power Ctrace wil! reduce 
the time you spend debugging your C programs 
by al least a factor of 10. With Power Ctrace, 
you'll be working smarter instead of harder. Actu- 
ally, you'll be having so much fun that it won't 
even feel like work anymore. 


Unlike other debuggers, Power Ctrace 161$ you 
debug graphics programs on a single monitor. 
You can even debug programs that wnie directly 
lo video memory. However, the major advantage 
of Power Ctrace ts simple operation. You won't 
waste any time trying to understand or remember 
cryptic commands. With Power Ctrace, a single 
keystroke is all it takes. Help screens show you 
which key to press and pop-up menus list your 
options. lnvest just 10 minules with Power Ctrace 
now and you'll save hours from now on. 


BCD business math 


Order now by calling our toll (ree number or mail 
Ihe coupon to Mix Software, 1132 Commerce 
Drive, Richardson, TX 75081. 


1-800-333-0330 


For technical support cail: 1-214-783-6001 


Міпитит System Requirements 
DOS 2 О ог later. 320K memory 2 floppy drves or hard deve 
Runs on IBM PC. XT, AT PS 2 and compatibles 


60 day money back guarantee 
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City | 
ШЕ ЯВ 
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Paying by: Г] Money Order С] Check 
Cj Visa [] MC JAX O Discover 
ОЕ: B. o uam S 
Card Expiration Date ! 
Computer Name 


Product(s) (Not Copy Protected) 
21 Power C compiler ($19.95) 
— Power Сігасе debugger ($19.95) 
27 Library Source Code ($10.00) 
Lncludes assembler & library 
71 BCD Business Math ($10.00) 
Айа Shipping ($5 USA ~ $20 Foreign) 
Texas Residents add 8% Sales Tax 
Tolal amount of your order 
Power C & Power Ciraca are trademarks ci Mo Software Inc 
Ола C & (сағаға pe ‘igen! "жеты? of Microso Com 
Wrüo D ría rooted Vader» 2! Borang nemrut 
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Watson®, hailed by one 
reviewer as "the premier 
voice mail station" at 
$498, is an even better 
value at $199. Watson 
eliminates telephone 
tag and gives you big- 
system features like auto 
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message forwarding, 
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wrap takes you smoothly from line to 
line. Inserting text into an existing para- 
graph pushes following text down as 
needed, but deleting text requires that 
you issue a "reformat paragraph" com- 
mand. This is a bit more automated than 
classic WordStar on the PC-8500, but not 
as slick as current MS-DOS word proces- 
sors that handle all reformatting auto- 
matically. It’s a minor inconvenience, 
though, and you quickly adjust. 

More troubling, however, are traces of 
spreadsheet functions that have not been 
altered when you're in text entry mode. 
Though lines stretch as far as you've set 
the margin, they're still essentially sin- 
gle spreadsheet cells. The Tab key is use- 
less for paragraph indents, as it moves 
you from, say, column А to column B, 
thereby resetting your left margin. 

Likewise, you have to use a special 
"split line" command to insert a carriage 
return into the middle of an existing line; 
pressing the Return key merely moves 
you down to the next line. You can't use 
the left arrow key to move from the start 
of one line up to the end of the previous 
one. And block operations, oriented to 
cells, take whole lines only; if you want 
to move a sentence from the middle of 
one paragraph to the middle of another, 
you're out of luck. 

I find the Z88 extremely frustrating as 
a result of these niggling inadequacies. 
Were the software only slightly more pol- 
ished, it would be amazing. PipeDream 
lets you mix running text and columns of 
numbers easily, so there's no need for 
separate files if you're trying to generate 
а business report. The word-wrap and 
standard justification options can be used 
to create side-by-side narrow columns of 
text. Mail merge is handled easily by 
using a spreadsheet as a sort of database. 
There's even a “word count" command 
for writers on the go. 

What's my reaction to all this? Well, 
even though the 788 strikes me as over- 
priced at $549 without any additional 
memory cartridges, 2 pounds is still 2 
pounds. If you need a true lightweight 
laptop, it's the only way to go. The 
Swiss-Army-knife software covers most 
of what you'll do on the road, barring any 
need for powerhouse MS-DOS programs 
like databases. I took the machine on a 
week-long trip during which I did a lot of 
writing, and the software never crashed. 

But I do resent the small sacrifices іп 
convenience I have to make to use Pipe- 
Dream as an editor. I just wish Cam- 
bridge would spend a little more time 
perfecting PipeDream, making it into a 
more reasonable tool for text handling. 
And I'd love to see someone else take the 


concept and design a spreadsheet with 
margins and word wrap that can be used 
on other computers; it makes a lot of 
sense as a multipurpose tool. It's a great 
idea, certainly worth investigating. 

What about the PC-8500? I suspect I'll 
keep it around for full-screen editing 
with WordStar, which sti!] beats Pipe- 
Dream. The Z88 will become my long- 
distance machine, accompanying me on 
trips, while the PC-8500 will live in the 
house, moving from room to room when 
I feel like abandoning my office. And 
with a cable, a null modem, and a gender 
changer, ] can dump files into my bigger 
machines with little effort. 

I refuse to take either laptop with me 
when I'm on vacation, though. Enough 15 
enough. 


Taking Notes 

I've repeatedly expressed my affection 
for an MS-DOS pop-up program called 
MemoryMate (Broderbund, $69.95). It's 
a free-form text database that allows 
searches on any word; think of it as a 
stack of 120-line by 80-character cards 
that can be organized by issuing a search 
command. You can enter your data in any 
format you like; field names are not 
required. 

MemoryMate will cut and paste be- 
tween its records and your main applica- 
tion, so you can use it as a permanent text 
scrapbook. It's handy for note-taking, 
and I love the ability to enter random bits 
of information and retrieve them with a 
minimum of effort. MemoryMate works 
the way I do. 

Things change quickly in this busi- 
ness, and it’s now time to report on the 
latest batch of enhancements to Memory- 
Mate. Although I had few quibbles with 
the original, I have to admit that the up- 
grade provides MemoryMate with sev- 
eral much-needed capabilities. First, the 
maximum size of MemoryMate's data- 
base has gone from 2 to 32 megabytes. 
Second, you can now switch among 
named databases, so you can add another 
level of organization to your record-keep- 
ing. Third, you can search for words 
using a mixture of alphabetic characters 
and wild-card symbols. 

Fourth, MemoryMate now supports 
the Lotus/Intel/Microsoft Expanded 
Memory Specification; you have to give 
up only 30K bytes of main memory. 
Fifth, author Michael Fremont has added 
a linking feature, which he calls hyper- 
text, that lets you chain related records 
that may not contain the same search 
words. It's а nice shortcut. Finally, the 
program is now packaged with a large se- 
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MICROSOFT PC Excel 
SPECIAL $273 


Call on all Microsoft Mouses 


TOLL-FREE ORDER LINE 1-800-421-3135 


NOW AVAILABLE 


MICROSOFT MACH 20 ..........$309 
MICROSOFT WINDOWS 386 ..... . $110 


FREE SOFTWARE! 


Purchase over 5100 and receve one of these disks absolutely FREE! Purchases 
over 5250 get two free disks, over 5400 get three, or gel all four disks when your 
purchase is over $500! 1) MIXED BAG. 2) PC-WRITE. 3) FONT-SET. 4) ABC-LIST. 


-SOFTWARE - Languages 


Accounting 


Microsoft Quick Basic 4.0 
Dac Easy Acct 3.0 Microsoft Quick С 

Dac Easy Light... .$39 Ryan МеРайал oe 
Dac Easy Payroll Ryan МсҒапап Cobol 
Doltars & Sense 94 Turbo Basic 

In House Acct itt Turbo C 1.5 

Managing Your Money 4. 9 Turbo Pascal 

Turtxo Prolog 


Multi-User Software 
Fox Base - | 

Microscii Ward 

Word Рег!ес1 5.0 

Word Perfect Modules 


Crosstalk XVI 

Crosstalk MKA 

As Dutchman 
Anywhare Iit.. 


Project ne 
Microsoll Project =... 
Super Project Plus . 

Timeline 3.0 

Total Havard Man 2 
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Lotus 1-2- ian 
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QRA30 — Microsoft PC Excel 
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Ventura Publisher 


Graphics 

Boeing Graphics 
Chartmaster 2... 
Design Cad 2D & 3D 
Pam Master 
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In-A-Visian 
| Microsoft Chart 3.0 .. 
Newsroom Pro 
Pnntshop 


Formtoolt 
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Microsofti Windows 286 Ver 21 
Advanced 
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Enable 
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Smart System 
Symphony 


Word owed 
Microsolt Word 400. 
Multimate Advantage I! 
QandAWrnta . |... ... 
Webster Spelicheck 
Word Perfect Ver. 50 — . 

Word Perfect Executive . 

Word Perfect Library 2 о. 
Wordstar Pro . ; 
Wordstar 2000 — Personal Ed. 
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Lattice C Compder . 2. 92 
Microsoft C Compiler Ver. 5.0 pis 
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dBASE III PLUS 


Programmers & Developers 


Increase your dBASE III PLUS™ program speed up to 15 times! 


Design and distribute compiled dBASE programs royalty-free! 
Protect your vulnerable source code from inquiring minds! 
Develop dBASE applications without dBASE III PLUS: 


dBFast $99.00 


...a powerful MS-DOS compiler for the dBASE HI PLUS language which 
explodes storage and performance restrictions imposed by other, much 
more expensive compilers. 


Lightning Compilation Speed 
Maximize programming and testing efficiency, dBFasts unique memory-resident "Engine" (only 
&7K }compiles typical dBASE IH PLUS programs in just 3-6 seconds with по linking step required. 


Incredibly Fast Execution 
dBFast compiled programs run up to 15 times faster than interpreted dBASE. On independently 
developed tesi suites, dBFast has proven time & again that something indeed... шщ the fox! 


Small, Efficient .EXE Files 
With no bulky run-time library to clutter your .EXE files, dBFast compiled programs consume аз 
little as 2K of disk space! Typical Programs take 5-30K. 


Hassel-free Multi-User Conversion 
dBFasts Autolock command enables multi-user/LAN protocols in one short line of code. 
Eliminates system lockups and data collision! 


| dBFast/M ac $199.00 


... à rich, interactive "Programming Environment" that allows you to 
combine the power and verstility of the dBASE IH PLUS programming 
language with the intuitive human interface of Macintosh! 


Interactive Programming Environment 

Maximize your programming efficiency with dBFasi/Mac's interactive compiler/editor. Develop, 
compile. debug. and гил your applications - on the fly - without ever leaving this powerful 
programming environment. 


Accelerated Program Execution 
dBFasi/Mac compiled programs run up to 200 limes faster than interpreted dBASE. On 
independently-developed test suites, dBFast/Mac is up to 30% faster than FoxBASE*/Mauc'*! 


Language Extensions For Mac's Friendly Interface 
Easily implement the powerful Macintosh user interface adding mouse support, pull-down menus, 
multiple windowing, and click-on buttons to your dBASE programs. 


dBASE Ш PLUS Portability 


Capitalize on your prior MS-DOS development efforts by parting yourexisting PRG and data files 
то dBFast/Mac where you may easily add the powerful Macintosh interface. Data files transfer as 
well, eliminating the need to rekey your data. 


Sold By Quality Software Dealers Throughout The World 
For Sales Information, Please Call (800) 356-6356 


dBFau, Кох ВАЗЕ. Масто, and dBASE lll PLUS arc trademarks of dB, Inc , 
Fax Software, Apple Сопъралст Inc, and Ashion-Tatc. respectively. 
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lection of useful junk, including toll-free 
phone numbers, metric conversions, area 
codes, and, yes, DOS help. 

I recommend MemoryMate to every- 
one, without reservation. It has been a 
truly great program all along, and now 
it's even better. However, Memory Mate 
is no longer alone at the top of the heap. I 
just received the latest version of Tor- 
nado (Micro Logic, $99.95), and I'm 
finding it very appealing. 

The underlying philosophy is the 
same—both Tornado and MemoryMate 
are designed to keep track of odd pieces 
of information—but the two programs 
take different routes to get to the same 
goal. MemoryMate uses full-screen 
records, while Tornado employs lots and 
lots of windows. I once described an 
early version of Tornado as "looking like 
Framework gone mad," and the phrase is 
still apt. 

Tornado lets you make little notes to 
yourself and organize them into stacks of 
related material. Like MemoryMate, you 
can search on a keyword, but Tornado 
also lets you flip through a stack of win- 
dows. Tornado optimizes screen appear- 
ance every time a new window is brought 
to the top of the stack, and occasionally 
things jump around a little, but this is un- 
settling only the first few times you use 
the program. 

Tornado seems to be a bit quicker than 
Memory Mate, but its windows are gener- 
ally smaller than MemoryMate records. 
Tornado is a much more visual program, 
though. And it lets you create templates, 
SO you can enter your data into conve- 
nient forms, a feature that is lacking in 
MemoryMate. 

On the whole, the two programs seem 
about equal. Both are top-notch, and I 
highly recommend both of them. Prob- 
ably the major difference is stylistic 
rather than structural; I'd suggest look- 
ing at both of them before making your 
decision. 

I think I'd prefer to use MemoryMate 
on a big hard disk drive-system for long- 
term storage; Tornado strikes me as bet- 
ter suited to quick reminders and a laptop 
environment. But whichever you choose, 
get one or both of them. Either program 
can make your life a lot easier. Ш 


Ezra Shapiro is a consulting editor for 
BYTE. You can contact him on BIX as 
“ezra.” Because of the volume of mail he 
receives, Ezra, regretfully, cannot re- 
spond to each inquiry. 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


What's Your Excuse? 


Over the years, we've heard a lot of excuses. 
We thought it was time to set the record straight. 


The ten most used excuses for not buying Тһе ten best reasons for buying FLASH The Disk Accelerator. 
FLASH Гле Disk Accelerator. 


1. It won't work for me because I've got 1. LIGHTNING won't work for you but FLASH will! FLASH not only 
extended memory! accesses AT extended memory but uses AT extended, EMS expanded and 
conventional memories separately or in any combination of the three. 


2. My machine runs fast as it is! 2. This is one of the biggest misconceptions! The fact is, the faster your 
processor the more you need a disk cache. Your 386 system Уот be 
running at top speed until FLASH is installed! 

3. Installing TSR’s is too complicated! 3. We take pride in how hard we work to make your work easier. FLASH 
comes equipped with an organized, easy to use, easy to understand 
manual and command language. Not to mention, a sensible menu 
installation and command help screen! 


4. Disk Cache? 4. We want everyone to be familiar with the fantastic benefits of increased 
system speed. We encourage you to cal! us or see your local dealer for 
information! 

S. I got one from IBM free! | 5. You get what you pay for!! 

6. Disk caches won't speed up flappies; that's all 6. The popularity of portable systems has our competition scrambling to 

my portable has! creale a program that does cache floppies. FLASH , however, has been 
there all along. In fact, FLASH will buffer a whopping 26 device driven 
drives! 

7. They're all the same! 7. Please, don't be misled. FLASH, because of it's wide range of options 


and superior speed, is guaranteed to be the fastest and most versatile 
cache on the market. PC Magazine seems to agree! 


8. Tve heard disk caches will blow up my drive! 8. Most can, but FLASH won't! Its unmatched level of compatibility helps 
generate the safest information transfer available! 


9. I’ve already got one, why spend more money? 9. Why? Because it's well worth the price! We want you to find that out. 
And, the price can't be beat. [f you already own a disk cache we'll sell 
you FLASH for just $19.95! Call for more details! 


10. АП of the above. 10. There aren't any reasons not to! 
FLASH is the hands down winner... FLASH stands at the top of its class... 


À feature rich caching program with = FLASH offers all the options of 
adjustable Cache sizes and support for рр 


LIGHTNING and more." 
extended memory. Still the best caching | - Whitney Bolton, Byte Magazine 
software for your money." 


n i ) 4 , - 
- Winn L. Rosch, PC Magazine MAGAZINE Editor S Choice е odd others... a clean 


November 24 1987 - little program . .. impressive!" 
- Howard W. Sams & Co. Publishing - 


FLASH The Disk Accelerator. 


from 
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”) Smart Products ТОТ Smart People. 


$69.95 —— Please call today 1-800-25 FLASH CACHE OWNER $19.95 


or see your local dealer. 
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oelecting the right 
package is like walking 
through a minefield. It's 
easier to take the wrong 
step than the right. 


hen's the last time you made 

a luncheon date with some- 

one who keeps appointments 

on his or her computer? You 
probably remember the event. "Are you 
free for lunch on Thursday?" you ask. 
Then you wait. 

First you hear some beeping on the 
other end of the phone while the person 
you're talking to gets out of Lotus 1-2-3 
or WordPerfect or whatever. Then he or 
she runs the appointment calendar pro- 
gram, finds the proper date, and types 
you in. Seerns to take forever, doesn't it? 
It all seems like a lot of trouble, when all 
you had to do is take your Day-Timer out 
of your pocket and write in the date. 

As this example illustrates, not every- 
thing that bills itself as a software pro- 
ductivity tool does much that's positive 
for productivity. On the other hand, 
other packages billed as productivity 
tools are quite helpful. How helpful de- 
pends on what the program is designed to 
do and how well it does it. 


What Is a Productivity Tool? 
Before I get too deeply into this discus- 
sion, it's not a bad idea to decide exactly 
what a productivity tool is. The problem 
is that there's little agreement among 
users on the exact definition. Too, the 
waters are muddied by those who, if they 
can't think of something else to call it, 
define their software as a "productivity 
tool." 

The other reason for confusion about 
productivity tools is that there are at least 
two types. There are those aimed at what 
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DO PRODUCTIVITY 
TOOLS HELP 
PRODUCTIVITY? 


are essentially vertical markets. That is, 
they are aimed at a single specific seg- 
ment of the market and are intended to 
accomplish work only in that field. A 
good example of these packages are edi- 
tors for programmers, such as the Side- 
Kick editor or the Condor editor. Like- 
wise, an on-line thesaurus such as Word 
Finder is a productivity tool for writers. 
Systems analysts might use Index Tech- 
nology's Excelerator to help in system 
design. 

Then there are the tools aimed at hori- 
zontal markets. They are intended to be 
used by nearly anyone in nearly any busi- 
ness. А good example is SideKick's ap- 
pointment calendar or its phone dialer. 
Borland once had the field to itself. But 
now such packages as Prodex and Take 
Charge have entered the picture. On a 
grander scale, there's GrandView, 
which promises managers to improve 
productivity. 


The Vertical Approach 
If there's one area where productivity 
tools are really likely to shine, the verti- 


cal market is it. Generally, vertical pack- 
ages are developed by people who actu- 
ally use them. Programming editors are 
developed by programmers, for exam- 
ple. Provided you like the approach they 
use, chances are these packages will, in- 
deed, enhance your productivity. 

The secret to success of the vertical 
market tools is that they don’t even at- 
tempt to be all things to all people. They 
simply take aim at a particular function, 
such as the programming editors men- 
tioned above, and try to make that func- 
tion easier to handle. If you’re shopping 
for these types of tools, you've got a good 
chance of finding something that will 
help whoever's going to end up using the 
tool. You will need to take care, though, 
that the too] you select actually does what 
the user wants. 


The Horizontal Approach 

Trying to select the proper type of hori- 

zontal productivity package is like walk- 

ing through a minefield. It's infinitely 

easier to take the wrong approach than 
continued 
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reason 


"How about 43?" 


Modula-2 saves more time 
and money than any other 
programming environment. 


. High level language 
. Readable, maintainable code 
. Ideal for team programming 
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. Emerging international standard 
. Pascal or C programmers learn it 
in hours 
. Language for modern engineering, 
. Consistency checks across modules 
. User control over exported/imported 
objects 
10. Traps most programming, errors 
11. Fewer bugs in final code 
12. Easy low-level access 


The LOGITECH Modula-2 
programming environment 
goes far beyond the language. 


13. Faster project throughput 
14. Corporations rely on it 


15. Adds a rich set of tools to the language 


16. Best debuggers for any language 

17. Configurable, easy-to-use text editor 
18. Integrated environment 

19. Powerful windowing interface 

20. Compiles twice as fast as MS-C 

2|. Code as fast as the best C compilers 
22. Mature and reliable 

23. Extended library 

24, Standard object format 

25. C libraries can be used 

26. Supports EGA 43-line mode 

27. Automatic MAKE 

28. Flexible overlays 

29. Price/performance leader 
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Condor Editor.. .....$129.95 


Condor Computer Corp. 
1490 Eisenhower Place 
Ann Arbor, MI 48108 
(313) 971-8880 
Inquiry 961. 


Day-Timer ........ — n $13.45 to $82 
Day-Timers, Inc. 

1 Day-Timer Plaza 

Allentown, PA 18195 

(215) 395-5884 

Inquiry 962. 


Index Technology Corp. 
1 Main St. 

Cambridge, MA 02142 
(617) 494-8200 

Inquiry 963. 


(415) 964-6300 
(408) 253-9600 
Inquiry 964. 


the right one. The reason is simple. 

These products generally attempt to 
perform some computer function you are 
already doing in another way. When you 
adopt the tool, you have to change your 
habits and your way of doing your job. 
This is not to say that your habits don't 
need changing. They might. But if you're 
going to change them, before you buy, 
you need to make sure that the new way 
actually works well with the way you do 
business. 

Let's look at Borland's SideKick, for 
example. This was one of the first of the 
memory-resident productivity tools. Re- 
cently, it has been supplanted by а new 
version, SideKick Plus, a program that 
operates on the same principle as the 
SideKick clones that are available. They 
all give you access to a set of memory- 
resident tools that are supposed to make 
your job easier by running in the back- 
ground so you can access them at the 
same time you are operating another 
program. 

If you spend nearly all your time at 
your desk with your computer turned on 


2 ЖТТ 589.95 
Prodex Development Co. 

P.O. Box 31515 

Seattle, WA 98103 

(206) 527-2898 


Inquiry 965. 


SideKick ................ eere $99.95 
SideKick Plus.................... $199.95 
Borland International | 
1800 Green Hills Rd. | 
Scotts Valley, CA 95066 

(408) 439-1060 

Inquiry 966. 


Take Charge! ... ..$139.95 
Departmental Technologies, Inc. 

131 Washington St., Suite 200 

Lodi, NJ 07644 

(201) 786-6878 

Inquiry 967, 


| 
| 
| 


and don't have processes running that 
conflict with memory-resident pro- 
grams, SideKick can be a real plus. No 
matter what you're running at the time, 
you can open a window on your screen 
and make a note, set up an appointment, 
or look up a number. Under those cir- 
cumstances, it's pretty handy. 

But if you spend a lot of time out of the 
office, either in meetings or on the road, 
how can you use SideKick? 

This situation illustrates the problem 
with productivity tools that depend on 
your computer. You have to be using the 
computer to make use of them. I suspect 
that the copies of SideKick and its clones 
that sit unused on hard disks number in 
the tens of thousands. 

These packages are unused because 
their owners found that it was easier to 
use their Day-Timers to keep appoint- 
ments or phone numbers than it was to 
use their computers. The reason may be 
as simple as their having to share the 
computer with a coworker. Or they may 
spend a significant amount of their day in 
meetings in rooms where there aren't any 
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computers. Despite their many advan- 
tages, IBM PCs or Macintoshes still 
can't be slipped into your coat pocket 
when you head for a meeting. 


Deciding What You Need 

Now that we've discussed what can go 
wrong with productivity tools, let's talk 
about what can go right. There are, after 
all, many such packages that are worth 
buying, or people wouldn't be buying so 
many of them. You need to see what suits 
your particular style of work before you 
can take advantage of their features, 
however. 

The first thing you need to decide is 
whether you spend a lot of time at the 
computer. If you don't, a computer- 
based productivity tool will be of limited 
value to you. You also need «o consider 
whether you have access to a computer 
when you are at your office. If you have 
to share a PC with six other people, it 
may not be handy when you need to be 
productive. 

Once you have arrived at the conclu- 
sion that you really are at the computer 
most of the time and that you are the per- 
son who usually has access to it, you 
must explore what you need in order to be 
productive. Your decision depends 
heavily on what you actually do at the of- 
fice. Áre you a programmer who spends 
much of the day typing in code? Then 
one of the tools developed specifically 
for programmers could make a big dif- 
ference to your work, but a phone dialer 
is probably not necessary. 

On the other hand, if your Rolodex has 
had its 100,000-mile checkup in its sec- 
ond year, maybe an address list and a 
phone dialer really are a good idea. If so, 
chances are you wouldn't benefit a great 
deal from an editor that automatically 
produces the indentations for C source 
code. 

Once you decide what functions you 
would actually use, you should go to the 
software store and try the packages your- 
self. Each productivity package is a little 
different, and since these tools have to fit 
your personal work habits so closely, 
their subjective feel is quite important. 
Even if a package has every feature you'd 
ever want, you won't use it if it feels 
clumsy to you. 

While you're checking things, take a 
look at the documentation. If you're 
helping other users select their software, 
it will help a lot if you can read and 
understand the manual. An example of 
this is a package called Take Charge! 
from Departmental Technologies. This 
product has aspects of a number of other 
productivity tools, making the manual 


V nalyze 
your job and the way 
you perform it to decide 
whether one of these 
tools really will help 
you. 


ub Ag 


reasonably important, but the text is so 
small that it's nearly impossible to read. 
It looks like they photoreduced a full- 
size page until it was the size of a paper- 
back book. 


Manager's Tools 
While there are those who would argue 
that the use of the terms productivity and 
manager in the same sentence is an oxy- 
moron, there are a number of tools be- 
coming available that are aimed specifi- 
cally at the manager. These tools are 
understandably quite different, since a 
manager's job can be extremely varied. 
GrandView (for IBM compatibles) and 
More (for the Macintosh) from Symantec 
are examples of this concept. 
GrandView and More are extremely 
flexible outlining programs. I think they 
are billed as management tools because 
of their flexibility. You can create out- 
lines, fill them in, turn them into memos, 
and arrange them by categories. If this is 
the way you manage, these features could 
be useful. On the other hand, these activ- 
ities may be done by more junior-level 
people. You have to look at your work 
and decide. 


Do They or Don't They 

Help Productivity? 

It depends. You have to analyze your job 
and the way you perform it to decide 
whether опе of these productivity tools 
really will help you get your work done 
easier and faster. It might be that they 
won't. Ш 


Wayne Rash Jr. is a member of the profes- | 
sional staff of American Management | 


Systems, Inc. (Arlington, Virginia), 
where he consults with the federal gov- 
ernment on microcomputers. You can 
reach him on BIX as "waynerash. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, Опе 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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Announcing Modula OS/2. 
The operating system finally 
catches up with the language. 

30. Support for dual mode operations 

31. Dynamic link libraries 

32. For standard/extended version of OS/2 

33. Multiple threads 

34. Virtually unlimited program size 

35. Makes mixing languages easy 

36. Most powerful editor under 05/2 

37. Background compilation while editing 

38, Run-time checks 

39. Stack checks even in threads 

40. О5/2 uses Modula 2 parameter 
passing mechanism 

41. Upgrade available for Modula-2 DOS 
users? 

42. Direct Hotline and free Bulletin Board 
support for all Modula-2 products 


43. It's affordable! 
Call toll-free: 
800-231-7717 


In California: 


800-552-8885 


жина қинна à 30 3 5S8 — 03 ШШШ — M 
[D res send me: “1 
| O Modula-2 Compller Pack (DOS)$ 99.00 
C1 Modula-2 Toolkit (DOS) $ 169,00 
О Modula-2 Development $ 249.00 | 
System (DOS, includes 
Compiler and Toolkit) 
Г] Modula OS/2 
О Modula-2 VAX/VMS version 
| Shipping & Handling (рег Item) $ 
CA residents add applicable 
sales tax 
Total 


O Check/money order included 
О Visa LJ MasterCard 


$ 349.00 | 
$2,500.00 р 
6.50 


Mat 


| Offer valid in U.S. Оу Dealer inquires welcome. 
Educational prices available. 


ІР, 
Logitech, Inc. 


Attn: Coupon Redemption Program 
6505 Kaiser Drive, Fremont, CA 94555 


In Europe, contact: 
LOGITECH SA in Switzerland 
Tel: +441 (0) 21-869-96-56 

[n the United Kingdom, contact: 
LOGITECH UK 
Tel: ++44 (0) 5255-22-22-11 


We've Invented the Future of 


Instrumentation Software . . . Twice. 
With Words With Pictures 
Acquisition 


Integrated libraries for GPIB, RS-232, A/D-D/A-DIO plug-in cards, 
and modular instruments. 


Intuitive character-based function panels Front panel user interface with virtual 
that automatically generate source code. instrument block diagram programming. 


Analysis 
Extensive libraries for data reduction, digital signal processing, and 
statistical analysis. 


Over 100 analysis functions plus all the Over 250 icons for computation and 


built-in functions of your language. analysis. 
Presentation 


Flexible high-performance graphics and report generation. 


© тыр hem z — o с SSS 


тү 
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Exiensivc graphics support for CGA, ЕСА. Macintosh Desktop Publishing compatibility. 


MCGA, УСА, and Hercules. 


The Software is tbe Instrument 
Lab Windows™ b. dn LabVIEW O — 
for tbe DOS-based PC and PS/2, тм for tbe Apple Macintosb 
witb Microsoft QuickBASIC or C. INSTRUMENTS 


12109 Technology Boulevard 
Austin, Texas 787 27-6204 
800/531-4742 512/250-9119 368 on Reader Service Card for LabWindows. 
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The products 

that outshined the rest 
in the halls 

of MacWorld Expo 


nother MacWorld Expo has 

come and gone, this time from 

a sweltering Boston locale. 

MacWorld Expo has become a 
big deal: too big, in fact, for the show or- 
ganizers, Mitch Hall Associates/World 
Expositions. The show bridged four hot, 
humid days in August, and it was spread 
over three different locations (the World 
Trade Center, the Bayside Expo Center, 
and the Wang Center), each one inconve- 
nient to reach through the legendary, 
even insane Boston traffic. 

Although the show attracted more ex- 
hibitors and attendees than ever before, it 
was painfully evident that the facilities 
and conference were both being strained 
to their limits. As happened in August 
1987, the air conditioning at the Bayside 
Expo failed on Thursday, and at the 
World Trade Center it lacked sufficient 
cooling power to keep the crowds com- 
fortable. The Wang Center was cooler, but 
was used only for keynote speeches and 
panel discussions, not vendor booths. 

Although attending the show was an 
exercise in patience and perspiration, 1 
had a chance to try out a number of inter- 
esting new Mac products, This Expo is 
best characterized by the evolutionary 
nature of the products shown, rather than 
any revolutionary ones. The show finally 
brought horne to me just how far the Mac 
has come in 4 years. There is no doubt 
that the Mac is now taken as a Serious 
Business Machine by vendors. Just 
counting the number of new Mac-to- 
mainframe communications products at 
the Expo took me the better part of an 
afternoon. 
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HOT STUFF 


While it's gratifying to see the Mac 
recognized by business for the powerful 
tool it's always been, I also have a feeling 
of sadness. The Mac is no longer the cul- 
tural icon it had been, venerated by hob- 
byists, hackers, and academics. Fortu- 
nately, the Expo still had space for plenty 
of "small" products that don't offer 
every gee-whiz feature and cost a bun- 
dle. The Expo proved that Mac entrepre- 
neurship is alive and well, thank you. 


Hard Disk Salvation and 
Communications Products 

istAid Software's IstAid Kit has saved 
my bacon on more than one occasion by 
recovering files from disks I had zapped 
by mistake. When I saw the new version 
(2.5) at the Expo, I was even more im- 
pressed. The application is a complete 
package of utilities that recovers seem- 
ingly lost files from disks that have 
crossed the great divide. The newest util- 
ity is called Quick Cure, and it lives up to 
its name. It makes fast work of scanning 


bad disks (hard or floppy), diagnosing 
problems, and recovering lost or dam- 
aged files. Like the earlier 1stAid Kit 
versions, 2.5 will work with any HFS 
version of the System and Finder, includ- 
ing the newest release, System Tools 6.0. 
At $99.95, 1stAid Kit is a bargain. 

If I could point to a dominant theme at 
the Expo, it would be the maturation of 
Macintosh networking and communica- 
tions products. A bunch of companies 
have upgraded eariier communications 
products that connect the Mac to corpo- 
rate mainframes (IBM, DEC, etc.), 
using just about every communications 
protocol and access method known to 
mainframedom. These programs now 
offer reliability and full MultiFinder 
support, where they once were kludgy 
and flaky. 

Another category of improved com- 
munications products includes those that 
permit customized applications. Con- 
nect, the company that offers the MacNet 

continued 
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SuperMac Software 

P.O. Box 390725 

295 North Bernardo Ave. 
Mountain View, CA 94039 
(415) 964-9694 

Inquiry 841. 


DaynaMail 

for five Mac nodes 
Dayna Communications, Inc. 
50 South Main St., Fifth Floor 
Salt Lake City, UT 84144 
(801) 531-0203 
Inquiry 844. 


DaynaTalk 

per Mac node 

per IBM PC node 

Communications, Inc. 

50 South Main St., Fifth Floor 
Salt Lake City, UT 84144 
(801) 531-0203 
Inquiry 845. 


on-line service, announced a special 
toolkit called the Connect Protocol Man- 
ager that permits developers to write cus- 
tom applications for accessing MacNet. 

Another product, Acknowledge, from 
SuperMac Software, carries this custom 
communications theme even further. 
Acknowledge generalizes the concept of 
creating communications applications so 
you can write custom programs that run 
on the Mac and effect seamless connec- 
tions to any remote computer or on-line 
service. Acknowledge is a development 
system for producing end-user Mac com- 
munications applications that don't re- 
quire modification of the remote host's 
communications software or protocols. 

Acknowledge includes its own pro- 
gramming language, TAL (Telecom- 
munications Access Language). TAL 
allows you to build true Mac applications 
with pull-down menus, icons, dialog 
boxes, and so on. Acknowledge also in- 
cludes some sample applications to help 
you get started, although TAL is straight- 
forward enough that it doesn't present a 
steep learning curve for professional 
programmers. 

The sample Acknowledge applications 
show that the programs you create can be 
made to look and work like popular sin- 
gle-purpose communications programs, 
such as DeskTop Express, CompuServe 
Navigator, and AppleLink. 
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DirectPrint................. under $4000 
Jasmine 

1740 Army St. 

San Francisco, CA 94124 

(800) 347-3228 

Inquiry 843. 


DirectTape .......... енен 111... 
when purchased with a 
DirectDrive hard disk drive 

Jasmine 

1740 Army St. 

San Francisco, CA 94124 

(800) 347-3228 

Inquiry 842. 


IstAid Kit 2.5 
1stAid Software, Inc. 
42 Radnor Rd. 
Boston, MA 02135 
(617) 783-7118 
Inquiry 840. 


Backing It Up 

In September I reported on the very reli- 
able and fast Tecmar QT-Mac40 DC- 
2000 tape drive. I'm happy to report that 
Tecmar has found an OEM for its drive: 
Jasmine. Jasmine calls the drive Direct- 
Tape, and it's virtually identical to the 
Tecmar-labeled unit, including similar 
backup/restore software. I used the tape 
for about an hour at the show (admittedly 
a poor test of reliability), and it did in- 
deed work just like the Tecmar unit. 
Both Tecmar and Jasmine assured me 
that the drive was functionally identical 
to the Tecmar drive, and I'd expect it to 
be equally reliable. In any case, it's nice 
to see that a good device 15 being sold by 
another reliable vendor. 

Jasmine has priced the drive at $1099, 
almost $300 lower than Tecmar. If you 
buy it in conjunction with any Jasmine 
hard disk drive, the price drops even far- 
ther to $899. The price includes a t- 
adapter with a 25-pin Mac small-com- 
puter-system-interface connector and 
two 50-pin standard SCSI connectors, so 
you can plug your DirectTape into just 
about any existing SCSI cabling setup. 
The price also includes two preformatted 
DC-2000 tapes, so you can use the drive 
as soon as you've hooked it up. Jasmine 
has taken the solid Tecmar drive and re- 
packaged it as a better value. If you still 
haven't bought a backup device, check it 


out. Come to think of it, at $1099, you 
might want to dump your current slow 
backup drive (like the Apple 40SC) and 
buy the Jasmine. 


DirectPrint 

Although Jasmine introduced several 
other new products at the show, I was 
most impressed with the DirectPrint 
printer. The DirectPrint, which should 
be shipping by the time this column hits 
the streets, is a PostScript printer that in- 
cludes 3 megabytes of RAM and 35 Post- 
Script fonts embedded in 1 megabyte of 
ROM. 

It's small, about 35 pounds, and takes 
up only a moderate amount of desk real 
estate (16 inches wide by 13'4 inches 
deep). It's also fairly fast, with an aver- 
age throughput of 6 pages per minute. 
The 4-MHz Weitek XL-8200 processor 
keeps the printer near its rated speed by 
composing pages quickly. The Direct- 
Print can be connected to your Mac by 
using AppleTalk, a Centronics parallel 
port, or an RS-232C serial port. It also 
includes an Apple Desktop Bus port for 
future connectivity options that Jasmine 
only hinted at. Jasmine says the Direct- 
Print will cost under $4000. 

Although these are good specifica- 
tions and the price is attractive, the really 
interesting point about the DirectPrint is 
that it’s пог a laser printer. Instead it uses 
a much newer technology: a liquid-crys- 
tal shutter-marking engine, the Casio 
LCS-130. This 300-dot-per-inch print- 
ing engine produces blacker blacks than 
the Canon LBP-SX laser engine or an 
Apple LaserWriter IINTX. It also lacks 
the rotating and swiveling imaging mir- 
rors common to some laser printers, 
which should mean that the printer won't 
suffer from scanning distortion. This 
also means that long-term reliability will 
be high (remember the equation: fewer 
moving parts — higher reliability). 


Putting It in the Mail 
and Getting It There Quicker 
I've never really thought highly of the 
current crop of electronic mail packages 
available for the Mac (InBox and Micro- 
soft Mail spring to mind). Oh sure, they 
work as billed, but their interconnecti- 
vity is not great (you can't use them eas- 
ily across interconnected networks of 
machines other than Macs), and their 
mail-handiing features are pretty basic. 
Enter DaynaMail. This new mail sys- 
tem works on both Macs and ІВМ PCs. It 
supports network connections through 
AppleShare, Novell's NetWare, 3Com's 
3+, and Sun's TOPS. It can also com- 
continued 
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Upgrade the disk drive in your PC the easy way! 


Datran's new DiskDoubler dd2000 is a 
short card that simply fits into any avail- 
able slot on an IBM, PC, XT, AT, 386 or 
compatible, DOS 2.0 or greater. 


Upgrade a 20 MB disk into a 40 MB. 
The DiskDoubler lets you double the 
storage capacity of any hard disk 
without loss of performance. No matter 
what size hard disk you have, the Disk- 
Doubler will double it. 


Works With АП Data. The DiskDoubler 
compresses data stored on a hard disk, 
including application programs, рго- 
gram files, COM and EXE files. You will 
appreciate the doubling of capacity for 
word processing, spreadsheets, and 
database files. 


Powerful dBASE Capacity. The Disk- 
Doubler is especially powerful when 
handing dBASE 11, Ш and Ш Plus files, 
storing on the average three times as 
much data on your hard disk, i.e., your 20 
MB hard disk will perform like a 60 MB 
disk ... an 80 MB disk will act like a 240 
MB model. It works equally well for any 
size hard disk ... and for only $189.00. 


Principle of Operation. At the heart of 
the DiskDoubler is a new, powerful 
high-speed data compression micro- 
processor that incorporates Datran’s 
state-of-the-art data compression 
technology, which represents years of 
research and development. 


Totally Transparent Operation. Datran’s 
high speed data compression technol- 
ogy coupled with our extensive operat- 
ing software allows the DiskDoubler to 
process data at speeds compatibie with 
disk operating speeds. [t looks as though 
you've added a disk drive of double the 
capacity to your PC. 

Breaks the 32 MB DOS Barrier. Because 
the DiskDoubler doubles the amount of 
data your disk drive stores, it effectively 
increases the 32 MB DOS barrier to 64 
MB without any special software. 


Simple Installation. Once the simple, 
fast installation is complete, the Disk- 
Doubler operates in the background 
and is completely user transparent. The 
dd2000 works with yours existing hard 
disk controller. 


No Formatting Required as is necessary 
with RLL controllers. DiskDoubier will 
even double the capacity of a drive 
already using RLL technology. 


Low Power Consumption. The 1/2 watt 
DiskDoubler eliminates the need for 
upgrading your power supply, as would 
be needed if an additional disk drive 
were added pulling 15 to 30 watts. 


Long Life Performance. With a long 
three-year limited warranty, DiskDou- 
bler is a simple, inexpensive and reliable 
way to double your disk storage. 
Satisfaction Guaranteed. Datran backs 
the DiskDoubler with 5 30-day по ques- 
tions asked money back guarantee. 


& FOR THE DEALER NEAREST YOU OR 
TO ORDER DIRECT BY PHONE: 


<= 1-800-332-0456 
В DATRAN 


Leadership in Data Compression Technology 


Dahon Comoration/2505 Foothill Әм Ла Crescenta/CA 91214/Phone (818) 248-8780/FAX (818) 248-8 788/Telax 4932115/TurboCom (818) 248-8789 
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municate with any application on remote 
computers that is compatible with Action 
Technologies' MHS communications 
package, MHS-compatible products in- 
clude IBM's PROFS, DEC's All-in-1, 
and Action Technologies' The Co- 
ordinator. This connectivity gives 
DaynaMail serious wide-area capabili- 
ties that should be attractive to comput- 
ing environments like mine, where you 
have to make disparate computers com- 
municate with each other over every ca- 
bling scheme and network setup known 
to humanity. 

DaynaMail works as an application on 
an IBM PC and as a desk accessory on a 
Mac. The program is server-based, and 
any machine on the network can be des- 
ignated as a DaynaMail server. You can 
also set up multiple servers on the same 
net to better distribute the message load. 
I tested some of the mail database fea- 
tures at the show, and all of them worked 
as billed: message sorting by multiple 
criteria, saving and restoring unfinished 
draft messages, attaching any file to a 
message, sending blind carbon copies, 
Message receipt and message opening 
notification, mail address lists, multiple 


address books, incoming mail alert, and 
several others. 

In my brief time testing DaynaMail, I 
was hooked. I'm already set to test it ina 
full-blown configuration here at the uni- 
versity. I'll have more to say about how it 
works in the real world over the next cou- 
ple of months. 

All of you who are sick and tired of 
waiting for your AppleTalk network to 
clear so your LaserWriter job prints, 
raise your hands. AppleTalk is a great 
idea. Building a network into the Mac 
was a stroke of genius on Apple's part. 
But now that we're all hooked on this 
network, the fact is it's roo bloody slow! 
230K bits per second over LocalTalk or 
PhoneNet cabling just doesn't cut it 
anymore. 

Sure, we can buy Mac IIs and migrate 
to EtherTalk and its 10-megabyte-per- 
second bandwidth, but that's a pretty ex- 
pensive solution. Well, hold off on those 
EtherTalk purchases, because Dayna- 
Talk has just been released. 

DaynaTalk is a small (2- by 3- by 1- 
inch) hardware module that replaces your 
LocalTalk or PhoneNet node and plugs 
into your existing network. It boosts the 


data-transmission rate to as high as 850K 
bps for each Mac and as high as 1.7 
megabits per second for each PC on the 
net, You'd be surprised at the difference 
between 230K bps and 850K bps. 

DaynaTalk works by varying the 
transmission rate over the network; it 
takes advantage of periods of light usage 
to cram more AppleTalk packets down 
the pipe. I expect to test the devices soon 
in my own labs, so I'll have more to say 
about this magic network accelerator in a 
future column. For now, it's enough to 
know that it really works; it's completely 
transparent to the network; it's fully 
compatible with TOPS, AppleShare, and 
NetWare Mac; and it costs but $189 for 
each Mac, and $289 for a PC, ш 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago. He is also a consulting editor 
for BYTE. He can be reached on BIX as 
"decrabb. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


m | 


A MESSAGE 10 
Our SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE 
subscriber list available to other companies who 


‘SONY 
Quality 


ттт 4. £p ч Тр гарт рү 
[100% 3,5" G () МАМ Шу, | [ 9 NI 

The perfect solution for upgrading your existing PC/XT/AT to 
"State Of The Art" 3.5" floppy disk technology! The Model 
853W (720K) and Model 873W (1.44MB/7 20K) 3.5" drives 
are "drop-in" replacements for 5.25" drives! Disk format is 
fully compatible with popular Laptops (IBM, Toshiba, Zenith, 
etc.) and the new ІВМ PS/2 models, Both units come com- 
pletely assembled and contain everything that you need, 
inciuding Premium SONY drive, intarface adapters, soft- 
ware device drivers and complete documentation. These 
drives utilize your existing controller so no additional slots 
are required (1.44MB requires AT class controller or spe 
cial PC/XT High-Density Controller available from Tiger- 
tronics), Available with gray or black bezel (specify). 
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to our subscribers. 


Many BYTE subscribers appreciate this conrrolled use 
of our mailing list, and look forward to finding infor- 
mation of interest to them in the mail. Used are our 
subscribers names and addresses only (no other 
information we may have is ever given), 


While we believe the distribution of this information is 
of benefit го our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro- 
motional literature. Should you wish to restrict the use 
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UNDERSTANDING & USING 
dBASE IIT PLUS. Бу Н Котт 674 
pp.. ius.. softbound. Widely re- 
garded as the most comprehensive 
one-volume reference on the subject. 
il covers everything Irom basic con- 
capts 10 advanced programming 


techniques. 
583940-7 Pub Pr, $22 95 


UNIX UTILITIES. By Н.5. Tare. 352 
pp.. Hus., softbound. This practical 
manual shows how to make the best 
use of UNIX utiles It covers mora 
utilities Ihan any other book of its kind 
and provides numerous examples of 


real licatons. 
628/84 Pub. Pr., $24.95 


VSAM: Performance, Design, 
and Fine . By 4 Вападе. 
280 pp.. illus. Find out how lo adapt 
VSAM to your particular needs and 
cut processing time in hall! This new 
work by an authority on VSAM pro- 
vides the detailed, hands-on as- 
sistance you need to design and 
implement efhicient systems. 

583963-6 Pub. Pr., $34.95 


TURBO PASCAL PROGRAMMER'S 
LIBRART. Gy K. Jamsa and S. Name- 
о! 495 рр. dus. softbound. An 
outstanding and vared collection ol 
more than 200 routines that you can 
quickly key into any computer thal 
runs under PC-DOS. Includes some 
vital math functions not provided in 
Turbo Pascal's standard 

583762-5 Pub. Pr.. $18 95 


ADVANCED GRAPHICS IN C: Pro- 

ramming and Techniques. Әу 

. Johnson. 430 pp., ius., sofl- 
bound. Now =. poseen айт 
wile crisp graphics ramis 9 
IBM-PC une ihe IBM EGA (En- 
hanced Graphics Adaplor) or tha 
AT&T Image Capture Board (Б). In- 
cludes GRAPHIO, a complete C 


луға toolkit. 
1257-7 Pub. Pr., $22.95 
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BYTE Book Club 
Values up to $135.95 


* Your one source for computer books from over 
100 difforent publishers 
* the latest and best information in your field 
* discounts of up to 40* off publishers' list prices 


A COMPREHENSIVE GUIDE TO AI 
AND EXPERT SYSTEMS: Turbo 
Pascal Edition. By R.! Lavine, D.E. 
Orang, and В Edelson. 256 рр., 99 
illus. A must for everyone who wants 
to understand and utilize artificial in- 
telligence for commercial, military, 
scientilic, or educational applications. 
Its all in clear, simple language with 
many illustralions and sample 
programs. 

374/708 Pub. Ре, $22.95 
32-BIT MICROPROCESSORS. Голос 
by H.J. Mitchell. 248 pp., 104 ilus. and 
tablas. A comprehensive survey of the 
powerful new microprocessors for larga, 
lechnically complex ргоцесіз. Cover- 
age includes: AT&T s WE 32100, Inmos’ 
7414 and T424, Intel's 80386, Moto- 
rola's 68020, and 2109 5 280000, 
425.85X Pub. Pr., $45.00 


CIARCIA'S CIRCUIT CELLAR, Vol- 
ume VI. By 5. Ciarcia. 224 рр., 75 
illus., soltboung. More marvelous 
пее from the incomparable Ciar- 
cia! This new volume conlams easy- 
to-fallow plana Юг a home secunty 
зузівт, а serial Eprom programmer, 
а turkey bulletin board, ап audio- 
and-ndeo multipfexer. plus 10 more 


projects. 
108 680 Pub, Рт., $19.95 


PROGRAMMER'S CHALLENGE: 50 
Challenging Problems io Test 
Your Programming Skills. Ву 5. 
Chen 464 pp. If you enjoy tesling your 
programming skills, then you'll enjoy 
solving these 50 challenging prob- 
lems. Solutions are provided in 
BASIC, Pascal, and C with full expla- 
nations and lest data 

58 3883.4 Pub Fr., $29.95 


ADVANCED TURBO C." Ву H. 
Schildt. 397 pp., illus., softbound. 
Complete Turbo C mastery can be 
urs—trom stacks, queues, linked 
ists and ж trees, to y 4 
system interfacing, porting, ug- 
oing. and much more. Fully axpiains 
to get the most from the power 
and s of Turbo C. 
881260-1 Pub. Pr., $22.95 


DATABASE $T$TEM CONCEPTS. 
By H. Е Korth and А. Silberschatz. 
548 pp., ius. From tundamental con- 
cepts lo advanced problem solving, 
this book provides a clear under- 
standing of ihe design and use of 
database syslems. Also demon- 
slrates Ihe best ways © protec! data 
from unauthorized access and mali- 
cious ог accidental alteration or de- 


struction. 
447/527 Pub. Pr., $42.95 
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ARTIFICIAL INTELLIGENCE 
USING C: The © Programmer's 
Guide to AI Techniques. By Н. 
Schidt. 412 pp. 37 Wus., softbound. 
This hands-on quide shows you how 
to create your own Al applications and 
systems using C. Alter an introduc- 
tory overview n provides coverage ol 
expert systems, logic, nalural lan- 
guage processing, machine та 
pattern recognition, and more, wi 

ready-to-run programs illusirating 


aach topic 
881255-0 Pub. Pr., $21.95 


PROGRAMMING USING THE C 
LANGUAGE. Sy A.C. Hutchison and 
S.B. Just. 579 pp., illus. Whether you 
want to understand programs in C 
writlen by others. or write betler C 
programs of your own, Ihis practical. 
authontative book gives you the tools 
anc guidance you need Coverage 
includes program organization, sort- 
ing algorithms, recursion, linked lists, 
and more — wilh many sample 


programs. 
315 418 Pub Pr. $26 95 


HARD DISK MANAGEMENT with 
MS-DOS and PC-DOS. By D 
Gookin and A. Townsend 307 pp.. 
Ши. Shows you how to make the best 
use ol your ені disk for all types of 
programs, with an emphasis on orga- 
nization, dala secunty, and enhancing 
performance. Easy enough for 
novices, yet sophisticated enough for 
power users, it's packed with helpful 
hints, proven shortculs, and clear 


explanations. 
583954-7 Pub. Pr.. $26.95 


TRICKS OF THE UNIX MASTERS, 
By A.G Sage pp. ius. Many ol 
UNIX's most inreresting features have 
virtually been кері secret from users 
— until now! This master guide goes 
beyond the basics to show you the 
shortCuls, 10015, tips, and tricks ц 
could take years to discover on your 


own. 
584637 -3 Pub. Pr.. 522 95 


SADT: Structured Analysis and 
m Technique. By D. Marca 
and C. McGowan. 


402:353 Pub. Ру. $44.95 


PROGRAMMING WITH TURBO 
PASCAL. By D. Carroll 
852908-5 Pub. Pr., $39 95 


HIGH-SPEED ANIMATION & SIM- 
ULATION FOR MICROCOMPU: 
TERS. By L. Adams 

583855-9 Pub. Pr.. 519.95 


DATABASE MACHINES & DATA. 
BASE MANAGEMENT. Ву E 


Ozkarahan 
583770-6В Pub. Pr., $53.00 
(Counts as 2 of your 3 books) 


PRINCIPLES OF PARALLEL AND 
MULTI-PROCESSING. Ву С.В. 
Desrochers 

165 793 Pub. Pr., $49.50 
(Counts as 2 ol your 3 books) 


GETTING THE MOST FROM UTILI- 
TIES ON THE JBM PC. By A. Kumm 
583790-0 Pub. Pr., $19.95 


THE ADA PRIMER. By F |. Johnson 
326 266 Pub. Pr., $17.95 


THE DATABASE EXPERTS' GUIDE 
TO DATABASE 2. Бу B. Larson. 


232 679 Pub. Pr., $34.95 
NETWORKING SOFTWARE. By 
C. B. Ungaro. 

606969-9 Pub. Pr.. $37.95 


THE DATABASE EXPERT'S GUIDE 
TO S&L. By F Lusardi 
390 061 Pub. Fr.. $39.95 


PRINCIPLES OF ARTIFICIAL IN- 
TELLIGENCE AND EXPERT SYS- 
TEMS DEVELOPMENT. By DW. 


Rolston 
536147 Pub. Pr, $39.95 


HOW TO WRITE COMPUTER DOC- 
UMENTATION FOR USERS, 2nd 


Ed. By SJ Grimm 
583783-8 Pub Pr, 529.95 


DATA STRUCTURES USING PAS- 
CAL, 2nd Ed. Ву А. M. Tenenbaum 


& М, J Augenstein 
583738-2 Pub. Рт, $46.00 


MICROCOMPUTER LANS: Net- 
work Design and Implementa- 
tion. Ву M.F. Hordesk: 


584580-6 Pub. Pr., $28.95 
OPERATING SYSTEMS. Ay M. 
Milenkovwic 

419 205 Pub. Pr., 540.95 
HYPERTALE PROGRAMMING. Ву 
D. Shater. 

584553-5 Pub. Pr.. $24.95 


RECONMERBLE, 


Li a = 


ИРИ йе) 


= 


E 


ul 


= 


Any 3 books for $1.00 each...if you join now 
and agree to purchase three more books — at 
handsome discounts — during your first 
year of membership. 


ADVANCED TURBO PASCAL: PRO. 
GRAMMING AND TECHNIQUES. 


By H. Schildt. 
583761-7 Pub. Pr., 518.95 
SOFTWARE ENGINEERING: A 


PRACTITIONER'S APPROACH. By 

R.S Pressman 

507 83XB Pub. Pr., 547.95 
(Counts as 2 of your 3 books} 

68000 ASSEMBLY LANGUAGE 

PROGRAMMING, 2nd Ed. By L. 

Leventhal; D. Hawkins: б. Kane & W. 


Cramer 
553817-6 Pub. Pr., $28.95 


ADVANCED COBOL, 2nd Ed. Бу 
A. S. Philippakis and L. J. Kazmior. 
49813Х Pub. Pr, $35.95 


RECOMMENDED DIAGRAM- 
MING STANDARDS. By J Martin 
584597-5 Pub. Pr., $48.00 
(Counts as 2 of your 3 books) 


FILE ORGANIZATION FOR 
DATABASE DESIGN. By G 


Wiederhold 
701334 Pub. Pr.. $40.95 


USING TURBO C. By H. Schildt 
881279-В Pub. Pr, $19.95 


FOILING THE SYSTEM BREAKERS: 
COMPUTER SECURITY AND 
ACCESS CONTROL. Gy J. Lobel 

382 57X Pub Pr.. $37.50 


IMS (01/1) DATABASE ORGANI- 
ZATION AND PERFORMANCE. By 


G Hubbard 
583840-0 Pub. Pr., $32 95 


HOW TO BE A SUCCESSFUL COM- 
PUTER CONSULTANT. Hy A. Н. 


Simon 
572 968 Pub. Pr, $19.95 


THE THEORY AND PRACTICE OF 
COMPILER WRITING. By J. P. 
Tremblay & P. G. Sorenson 

651'612 Pub Pr., $46.95 
(Counts as 2 ol your 3 books) 


INTRODUCING PC-DOS AND М5. 
DOS: A GUIDE FOR BEGINNING & 
ADVANCED USERS. By T. Sheldon 


565:597 Pub. Pr., $24.95 


More Books to Choose from 


COMPUTER ORGANIZATION. By 


M. Andrews. 
584588.1 Pub. Pr, $39.95 


DEBUGGING TECHNIQUES FOR 
IBM PC BASIC. By J. Н. Corsi & W. Р. 


Hilis 
583693-9 Pub. Pr.. $17 95 


CIARCIA’S CIRCUIT CELLAR, Vol- 
ume V. Ву S. Ciarcia 
109. 672 Pub. Pr., $21.95 


HANDBOOK OF SOFTWARE MAIN- 
TENANCE. Ву С. Parikh 
583639-4 Pub. Pr., $35.95 


THE C PRIMER, 2nd Ed. By L. Han- 


cock & M Krieger 
259/95Х Pub. Pr, 522.85 


DATA TYPES AND DATA STRUC- 
TURES. By J J Martin 
583689-0 Pub. Pr., $44.67 


TROUBLESHOOTING AND ВЕ. 
PAIRING THE NEW PERSONAL 
COMPUTERS. Ву A. Margolis. 

583871-0 Pub Pr, $17 95 


APPLYING EXPERT SYSTEMS IN 
BUSINESS. Әу D. N. Chorafas 
108 803 Pub. Pr, $31.95 


STRUCTURED COBOL: A STEP BY 
STEP APPROACH. By CR Litecky 
and С B Davis. 


157 88X Pub. Pr.. $30.95 


TELECOMMUNICATIONS AND 
DATA COMMUNICATIONS РАСТ. 
BOOK. Ву J, Abbatiello end R.Sarch 
606965-6 Pub. Pr, $39.95 


DESIGN OF DISTRIBUTED OPER. 
ATING SYSTEMS. By P. J. Fortier 
216 215 Pub. Pr., $42.95 


WORDPERFECT’: THE COMPLETE 
REFERENCE. By K. Acersan. 
881312-3 Pub. Pr., 527.95 


HANDS-ON-BASIC: FOR THE IBM 
PERSONAL COMPUTER. By H 
Peckham 


491 78Х 


Pub Pr, $26.95 
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You can fine-tune 
OS/2's CONFIG.SYS file 
to give optimum 
performance for your 
particular setup 


ne of OS/2's two big draws is 

multitasking. (The other, of 

course, is large memory.) 

Multitasking is a bit of proces- 
sor sieight of hand that makes a single 
piece of silicon seem to do more than one 
thing at the same time. 

At first blush, this seems simple: If 
you have ^ programs in the computer, 
just give each program a smal] amount of 
CPU time, called a time slice. Program 1 
gets 10 milliseconds, program 2 gets 10 
ms, and so on. How tough could that pos- 
sibly be? 

That approach isn't tough at all. But 
it’s also inadequate for communications 
programs, as they can't afford to be to- 
tally inactive for a number of time slices. 
It's also inefficient for I/O-bound pro- 
grams, since they may end up getting an 
entire time slice in which all they do is 
wait for a keystroke. 


Everyone Is a Systems Programmer 
Any decent multitasker—and О$/2 falls 
into that category—poes beyond simple 
time slicing. But beyond simple time slic- 
ing, there be dragons. There's no best 
way to multitask, so multitasking operat- 
ing systems have a wealth of tuning pa- 
rameters, variables you adjust to pet max- 
imum performance. In the DOS world, 
the buffers= variable is one example of 
a tuning parameter. 

The names of some new multitasking 
parameters are priority, timeslice, 
and maxwait. Such tuning parameters 
are Important in multitaskers. For exam- 
ple, when I used to work in a large IBM- 
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mainframe-based DP shop, users would 
periodically learn that on such and such a 
day the system would be upgraded by the 
addition of more or better processors, 1/О 
processors, or the like. 

"Great," we'd say, as this would no 
doubt improve response time. But the 
day after the installation, response time 
would stink. Why? Because the system 
hadn't been tuned. There's a whole cadre 
of people at mainframe shops whose jobs 
revolve around adjusting the tuning pa- 
rameters of the system to get maximum 
throughput: They're called systems 
programmers. 

The other day, I had a conversation 
with the president of a well-known data- 
base company while flying to California 
(there's something strange about this, 
but 50 percent of the people I meet on 
planes seem to be in the computer busi- 
ness, and 1 do a lot of flying). He com- 
plained, "OS/2 sounds good, but I'm 
afraid it's going to force me to become a 
systems programmer in my spare time to 


get anything out of it." 

There's no getting around it: You'll 
have to fool around with OS/2's multi- 
tasking parameters a bit. But here are a 
few results and some insight into getting 
the most out of OS/2 multitasking. 


Schizophrenic Slicing: 

The Priority Parameter 

Reviews of OS/2 often discuss the “OS/2 
scheduling algorithm," as if there were 
just one. In fact, OS/2 has two algo- 
rithms. You select one or the other with 
the priority- variable in the CON- 
FIG.SYS file. The legal values for this 
are absolute, an egalitarian algorithm, 
and dynamic, a foreground-selfish 
algorithm. 

Absolute is pretty straightforward. I 
wrote a test program called TIME] that 
does simple computations over and over 
again. It does no I/O except for a final 
performance report, so it is a compute- 
bound program. Then I ran eight copies 
of TIMEI, one in the foreground and 
seven in the background. The programs 
report how many computations they got 
done per second. The results are shown 
in table 1. 

Note that all tasks get equal time. The 
foreground doesn't get any special treat- 
ment. But if you do the same run with 
prioritysdynamic in the CON- 
FIG.SYS file, as shown in table 2, you'll 
see quite a difference. The dynamic al- 
gorithm gives a much greater share of the 
СРО "5 attention to the foreground than to 
the background. 

Microsoft included the dynamic op- 
tion (in fact, it's the default value for 
priorlty=) as part of what Gordon 
Letwin, the architect of OS/2, calls the 
"OS/2 religion." In traditional minicom- 
puter and mainframe systems, he argues, 
the desire is to make each user seem to 
get a fair share of CPU attention. Under 
OS/2, however, we have a multitasking 
operating system without multiple users. 
In this case, we're not concerned with 

continued 
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90% of the 
world are 
still waiting. 


What the hell 
are those 
importers 

doing? 


Printer BulTer inside cable. 

For thc average user, mot buffers 
are too complicated. So we 
designed а buffered cable with 64K 
or 256K inside. 

и а cable, As easy to use. Nearly 


as inexpensive. 


qum 


Battery-operated data buffer 
Up to 128K with parallel or 
RS232-input, will hold data for as 
long ax 3 years, Record and play as і 
often ая you like. Carry dals to a 6 

Printer or to another computer. г; 


Share your printer. 
Forget these boxes that occupy a 
lot of your desk space. Forget the 
times when you had to switch 
manually. We have д cable that 
allows two computers to rham onc 
printer sutormaücally. 


That's what T-switches should 
lonk like! | 
For [В М-сотран ся. 2 printers to 

one computer. Complete set incl. 
all cables and s small switch-box, 
lust acable, No bulky box. 


Isolating line drivers 
If a line driver їй not optically 
isolating, you might face problems 
arising from differenti mains 
suppliez. Thats why our 
R5232-drivers are 100% isolated 
up to 1,000 volu. 


Data isolators 
Transients on the mains supply or 
electrostalical discharges can cause 
errancous dala Lransmiddions and 
even destruction of computers. We 
offer optical isolators ит to 50&V. 


Terminal bus. 
Connect up to 16 terminals to one 
2-wire bus, Save installation costs 
and gain flexibility and case of use. | 
Terminal-Bus-Adaplors includes |- 
1k V optically izoiated line drivers. 


Interfaces. 
We have a complete line оГ 
interfaces: 2OmA, А:ағ130, 
C64/128, Centronics, ІЕЕЕ488, 
R5232, R3422, R5423 апа RS485. 


(The fallawing are registered trademarks: 
Atari, O64, C128, Centronics, ІВМ) 


А шігіш: 


Denmark: : 79139 
France: Noa, Strassbourg (83) 623752 
Singapore: Overseas Trade 733-4577 
Switzerland: Weber&Co, Zürich 01-9302003 
USA: Toctrans, L.A. (813) 2853121 
Manufacturer and Exporter: 


wiesemann & 
theis gmbh 
MIKROCOMPUTERTECHNIK 


| winchenbachstr. 3-5 phone: ++ 49-202-505077 
d-5600 wuppertal 2 telex: 859 16 56 
wesl-germany fax: ++49-202-511050 
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| Table I: The results of TIME], 
a simple compute-bound program | 
run under OS/2. Eight copies of | 
the program were run as | 
simultaneous tasks, one in the 

| foreground and seven in the 

| background. The figures are the 
number of computations each 

| copy performed per second. Note 

| that all tasks got equal time. 


Task name Computations/sec 
Foreground 280 
Background 1 279 
Background 2 279 
Background 3 279 
Background 4 279 
Background 5 279 
Background 6 279 
Background 7 279 


| Table 2: The results when the | 
test in table 1 is repeated with 


| prioritysdynamic in the | 
CONFIG. SYS file. The foreground 
task now receives a much greater 
share of the CPU'S attention. 


Task name Computations/sec 
Foreground 1338 
Background 1 142 
Background 2 140 
Background 3 141 

| Background 4 141 
Background 5 142 
Background 6 141 


| Background 7 67 


giving a fair shake to each program. In- 
stead, we're interested in giving the 
lion's share of the CPU time to the fore- 
ground program—the one the user Js in- 
teracting with at the moment. 


Minute by Minute: Timeslice 
The OS/2 command timeslice appears 
in the CONFIG.SYS file as 


timeslice = 
iGnaximum»«& ,minimum» 


where the minimum is optional and the 
maximum must be at least 32 ms, the res- 
olution of the OS/2 clock (length of one 
timer tick). The ticks of the timer tell 
OS/2 that it's time to stop doing whatever 
it's doing and consider switching to an- 
other program. 

What's a good value for timeslice? 
That depends on what you're doing. 


Think of it this way. Suppose 1 have two 
projects to work on at the same time. I 
could work on project ! for 6 months, 
then project 2 for 6 months. This would 
work, but the client for project 2 might 
get a bit antsy knowing that I'm working 
only on project 1 for 6 months. 

It's the same thing with OS/2. If I set 
timeslice to, say, 30,000 (30 seconds), 
OS/2 seems very balky. When it is pay- 
ing attention to the foreground task, the 
system seems quick. But then it seems to 
die for a few minutes, as it devotes a few 
time slices to the background programs. 
The length of the time slice causes the 
choppy behavior. So, time slices can be 
too large. 

Returning to my two projects, suppose 
I try the opposite approach. I'l] spend а 
minute on project 1, then a minute on 
project 2, then a minute on project 1, and 
so on. Won't this seem a lot smoother to 
my clients? 

No, again. The reason: It takes time to 
switch from one task to another. I've got 
to stuff whatever I'm doing on project | 
into a folder, then find the folder for 
project 2 and put the things from that 
onto my desk. That process may take 10 
minutes. That implies that I work for a 
minute, switch tasks for 10 minutes, 
work for a minute, switch for another 10 
minutes. . . you get the idea. Notice that 
the switching time has no relation to the 
size of the time slice. If I switched only 
every 6 months, I'd still require only 10 
minutes. 

So time slices are like the beds Goldi- 
locks found: There's "too hard," “too 
soft," and "just right." For strictly 
CPU-bound programs, a larger time 
slice (about % second) is good. For com- 
munications programs, which can’t af- 
ford to be out of commission for long, 
small time slices are good. Unfortu- 
nately, you just can't adjust timeslice- 
on the fly. You must change your CON- 
FIG.SYS file, then reboot— what a pain. 

To demonstrate the effect of time- 
slice=, [ ran my CPU-bound TIME} 
loop program in the foreground and in 
the background simultaneously. I ran it 
for different time slices, with values 
ranging from 32 ms to 8 seconds. The re- 
sults, which are found in table 3, show 
the range of good time slices, but they 
also seem to point to some strangeness in 
the OS/2 priority=dynamic scheduling 
algorithm, as I'll explain. 

Multitasking systems are stochastic, 
so rerunning the benchmarks could yield 
a completely different set of results. The 
numbers seem to show that a time slice in 
the range from 1024 ms to 4096 ms 

continued 
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And we'll ship it to you FREE lor 30 days. 


The bad news is, this is a quiz. 
The good news Is, were going Lo 
make iL easy. 

All three of these 24-pin dot 
matrix printers are versatile, rug- 
eed office-qualily printers. They all 
provide a variety of type styles and 
compatibility with most popular 
software. But theres only one Top 


qualiLy text and graphics, color 
printing, and a sizzling 480 cps 


Dot. And all the clues you need 
to find it are right here in this ad. 
Top Dot's high performance 
features include combined letter- 


SelectDial puts total printer control at your 
fingertips. 


A unique Select-Dial™ feature 
gives Top Dot effortless, fingertip 
control. And plug-in Intelli-Cards™ 
provide instant software upgrades. 

Top Dot's $1085 price is a 
remarkable $400 below compara- 
ble printers. Even more remarkably, 
it includes toll-free hotline support, 
a 2-year warranty, an unheard-of 
full year of on-site service, and for 
$25, a Quick-Start kit packed with 
$150 worth of supplies, software, 
documentation and more. 
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And only Top Dot is available in 
your choice of finish: Executive 
Black or traditional Ivory. 

You have Lo visit a dealer to buy 
two of the printers оп this page. 
But you can gel Top Dot delivered 
to your door by UPS * 

Just call 1-800-637-7878, cor- 
rectly identify the Top Dot, and 
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we ll ship it Lo you. FREE? If after 
30 days, the Top Dot hasn't become 
indispensable to your office, just 
send iL back. Otherwise, do nothing. 
We'll charge $1085 to your credit 
card or bill you against your pur- 
chase order. Thats all there is Lo iL. 

And if you're still nol sure of the 
answer, don't worry. Our operators 
will give you Lhree chances 10 get 
iL right. 


Quick-Start Kit contains supplies, cable, sofl- 
ware, documentation—even transparency 
materials. A $150 vaiue for only $25 with 


Top Dot. 
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a= 
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Table 3: The results of the TIME! test, run with two simultaneous copies, 

one in the foreground and one in the background. The figures are the number | 
of computations performed per second with the timeslice parameter set 

from 32 ms to 8 seconds. Note that, in this case, the foreground task receives 

the most CPU attention with timeslice set to less than 512 ms (№ second). 


Foreground 
computations/ 
Time slice (ms) sec 

32 2134 

256 1622 

512 1660 

1024 1245 

2048 1170 

4096 1477 

8192 1022 


Background Total 
computations/ computations/ 
sec sec 

B6 2220 
642 2264 
648 2308 

1246 2491 
1213 2383 
1181 2658 
1295 2317 


yields the best total system throughput. 
Given the choice, though, you should 
take a smaller time slice. Sometimes a 
larger time slice leads OS/2 to put all the 
background jobs on hold until the fore- 
ground task is done. But the strange part 
is how the allocation of time shifts from 
foreground to background. It seems that 
as the time slice gets larger, the back- 
ground priority gets higher. I haven't yet 
figured out why this is so, but ГИ let you 
know as soon as I do. 


How Long Must I Wait?: 

The Maxwait Parameter 

Programs in OS/2 are assigned different 
priorities. Higher-priority programs 
generally get all the CPU's time, causing 
lower-priority programs to suffer from 
"CPU starvation." The priority=dy- 
namic algorithm amends this by watch- 
ing how long each program has been 
CPU-starved. After a certain number of 
seconds, the CPU-starved program's 
priority is nudged up à bit. 

This stil] may not be enough to get it 
any CPU time, so even more seconds 
later the program's priority is nudged up 
again. This process continues until the 
program actually gets CPU attention for 
a single time slice; then its priority is re- 
turned to its original low level. The 
whole thing then starts over, as the pro- 
gram makes a slow climb up the priority 
ladder. 

The maxwalt parameter controls the 
above procedure. The command looks 
like 


maxwait = «number of seconds» 


You include this line, like priority and 


timeslice, in the CONFIG.SYS file. 


The system nudges up the priority of 
CPU-starved programs every maxwait 
seconds. For example, say it takes four 


nudges to give a program sufficient pri- 
ority to get some CPU time. The pro- 
gram ends up getting a time slice every 4 
X maxwait seconds. If maxwait equals 
1, the program gets a time slice every 4 
seconds. If maxwait equals 10, the pro- 
pram gets a time slice only every 40 
seconds. 

It would be nice if we could assign a 
different maxwait for every program, 
but we can't. There is just one global sys- 
tem maxwait value. 

This command is most important for 
keeping background processes alive. 
When priority=dynamic, recall that 
the background processes drop in prior- 
ity. With a large value of maxwait, the 
background performance drops mark- 
edly. Of course, with priority=abso- 
lute, maxwait has no effect. 


My Settings 

OS/2's three new CONFIG.SYS com- 
mands—priority, timeslice, and 
maxwait—will all have a significant ef- 
fect on your system's performance. Of 
the two priority options, prioritys 
dynamic is the more interesting. I set my 
timeslice to 512 (М2 second), which for 
me is a compromise between choppy 
switching and excessive overhead. I 
don't do OS/2 communications much— 
all my favorite communications pro- 
grams still require DOS—but when I do, 
I'll no doubt have to drop this value. I 
leave maxvait at 1, or else nothing gets 
done in the background. Ш 


Mark Minasi is a managing partner at 


Moulton, Minasi & Company, a Colum- 
bia, Maryland, firm specializing in tech- 
nical seminars. He can be reached on 
ВХ as "mjminasi. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One Phoe- 
nix Mill Lane, Peterborough, NH 03458. 
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Tomorrow's LAN Solutions — Today. 
EtherLAN Plus"/ The Affordable Ethernet Solution 


In today's LAN world, every new 
LAN manufacturer seems to have a 
new idea of what a network should 
be. Standards for the industry are 
few and far between, but are there 
if you want to pay for them. 
Wouldn't it be nice if for once you 
could buy a LAN system, at a price 
you can afford, and be fully 
compatible with the ethernet 
standard? Well now you can! 


Turn Key Ethernet 


EtherLAN is here to give 
you everything you need to 
set up an ethernet LAN 
system. You'll receive the 
EtherLAN network adapter, 


EtherLAN 6 Node Comparison 


Even better yet, you can use 
standard DOS commands to 
control your network, so you are 
not stuck spending hours to learn a 
new set of commands. The 
operating system functions 
transparently, so you won't even 
know you're on a network. 


Features You Can Rely On. 


* Fully ethernet and cheapernet 
compatible (IEEE 802.3). 


* Fast — a full 10,000,000 bit per 
second. 


* Low memory requirements. 
“ NETBIOS compatible. 


* Everything you need is included 
at one low price. 


The best news of all is 
the price. 
At only $699.95 per node, you 


get all hardware, software, cabling 
and manuals needed. 


Introductory Offer 


Four Node Kit for only 
$2499.00. Save over 
$300.00. 


25 feet of thinwire eth t moe немі елеуге = 

Inwire etherne — ў А 
coax cable, T connector ача amisit. 54199 With features like 
and easy to understand oon pu == ше -— these, and an 
Installation and User's ^w 12) 10 and 9 seconds $8265 affordable price 
Guides, all for one low igures Magazine. per node, how can 


price. In addition to this, 
you'll also receive 
complete software needed to get 
your new EtherLAN system up and 
running quickly. You'll get 
NETBIOS software and also a 
complete network operating system 
to make using your new EtherLAN 
System even easier. 


SimpleWARE™ Makes 
EtherLAN Unbeatable 


The operating system you'll get 
works as a shell above DOS, so all 
your normal DOS programs will run 
on EtherLAN as well as locally. 
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* NO dedicated servers are 
required. 


* Transparent operation —operates 
as a shell above DOS. 


* Easy to use DOS type 
commands or pop up menus. 


“ Share disks, subdirectories, 
printers and plotters. 


• DOS file and record locking. 
* Up to 5 printers per server. 

* Time and Date sharing. 

* Electronic Message System. 


you lose? 


Call Toll Free 
1-800-262-8010 
1-714-529-8850 [in CA) 
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Prepaid orders accepted. 


See us at COMDEX Booth #81540 
Simple Net Systems, Inc. 
545 W. Lambert Rd., Suite A 

Brea, CA 92621 

FAX: [714) 529-2413 

Requires IBM РС:ЖТ/ АТ or companie, rynmng DOS 3.10 or 
побег EtherLAN is a registered trademark of Simple Net 
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The development ої 
gateways could 
pave the way for a 
nationwide 
telecommunications 
network 

comeback to the belea- 


66 Y / 
guered traveler, and it 


usually draws a small, if weary, smile. 
But when you use that line in the context 
of the on-line community, people don't 
smile; they wince. 

On-line networks are fractured and 
compartmentalized. It's a small miracle 
that anyone finds his or her way around. 
Yes, we have packet-switched networks, 
but these information highways resemble 
the state of America's highway system 
around the turn of the century (few sign- 
posts exist, and maps are confusing, if 
they exist at all) more than today's 
"state-of-the-art" superhighways. 

The French solved this problem by in- 
stalling a single information highway 
called Minitel. Minitel has become the 
world's standard on linking information 
services with the end user. For the 
French, it was a relatively easy solution. 
The phone system is a monopoly. One 
system serves the entire country, no 
questions asked. But such an environ- 
ment doesn't exist in the U.S. 

When Judge Harold Greene's Modi- 
fied Final Judgment (MFJ) broke up Ma 
Beli’s monopoly, thus creating the seven 
regional Bell operating companies 
(RBOCs), he put very rigid controls on 
what types of services the RBOCs could 
and couldn't provide. One constraint 
prohibited the so-called Baby Bells from 
providing "enhanced services, such as 
data networks that would allow links to 


ou can't get there from 
here." That's the classic 
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YOU CAN'T GET 
THERE FROM HERE— 
OR CAN YOU? 


information providers." This created a 
competitive environment wherein pack- 
et-switched networks could thrive. 

But that environment changed radi- 
cally last March, when Greene, during 
his triannual review of the MFJ, allowed 
the RBOCs the opportunity to create in- 
formation highways, now called 
"gateways." 


Cutting the Ribbon 

Judge Greene essentially "cut the rib- 
bon" on these new highways by allowing 
the RBOCs to provide such capabilities 
as voice store and forward, protocol con- 
version, gateway services, electronic 
white pages, and information storage. He 
has allowed the RBOCS to participate in 
everything except the origination of in- 
formation content. In essence, Gireene's 
decision has laid the groundwork for a 
revolutionary information infrastructure. 

Greene's action isn't a simple twist of 
free market ideology; his decision tosses 
a gauntlet at the feet of the RBOCS, chal- 
lenging them to prove themselves. 

You see, Greene is enamored of the 
French Minitel system. And he makes it 
no secret that he'd like to see something 
similar spring up throughout the U.S. He 
now wants to see just how much intelli- 
gence and market savvy the RBOCs 
really have. If they pass this test, if they 
create a viable market from within this 
gateway structure, he may at some point 
give the RBOCs much more freedom to 
compete in the information industry. But 
that's a big “if.” (And it raises disturbing 
questions better dealt with in another 
column.) 


Making It Work 

According to Robert Smith, president of 
the Videotex Information Association 
(VIA), the forthcoming gateways should 
contain the following characteristics: 


* Ease of use. The gateways must be us- 
able by novice or untrained users, as well 
as by expert users. The implication is 


that gateways will need to offer a variety 
of navigation options to allow full access 
to novices while not being perceived as 
slow or cumbersome to experienced users. 
* Affordability. The use of the gateways 
must not significantly raise the cost of 
using information services. Ideally, they 
should lower information costs. 

е Ubiquity. For information services to 
be accessible to the widest audience pos- 
sible, gateways must be implemented 
across the entire North American land- 
scape, not merely in a limited number of 
markets. 

¢ Uniformity. Gateways should have a 
standard “look and feel” so that users 
traveling from one location to another 
will not be required to learn new proce- 
dures for using the gateway. There must 
also be a gateway-to-gateway connection. 


To the user, the gateway should appear 
as a directory. The directory would con- 
tain a series of menus listing each infor- 
matíon provider connected to the gate- 
way. Standards for these directories have 
yet to be hammered out, but it's widely 
recognized that they all should be uni- 
form in appearance. 

By dialing into the gateway, you'll 
have hundreds, perhaps thousands, of in- 
formation services to choose from. You 
can search the directories by keyword. 
Once you've located your desired infor- 
mation service, the gateway will connect 
you directly to that service. This will 
eliminate the need to memorize the com- 
mands for several different networks. 

According to the VIA, by the year 
2000, the availability of gateways will 
have increased sufficiently so that travel- 
ers will be able to access their “primary 
gateway" via a simple, standardized in- 
terconnection procedure. Each gateway 
will be sufficiently compatible to include 
the ability to gather and store informa- 
tion about individual users. Each gate- 
way will match the user's terminal and 
navigational preferences and establish a 

continued 
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means of payment for use of the gateway 
and of services reached through it. 


The Four Cs 
Content is perhaps the most important 
issue when discussing gateways. John 
Gunter, a Bellsouth vice president, says 
that the aim of his company's Transtex 
Universal Gateway (TUG) market trial is 
to supply a "market basket" rich enough 
to draw a wide audience of users. The 
critical mix of this market basket is a host 
of localized information services. 

Gunter identifies such local informa- 
tion services as hospitals, schools, local 
governments, social services, and even 
small businesses. Industry observers say 
that the success of gateways will depend 
on the RBOCSs' ability to recruit such 
“nontraditional information providers.” 
In this way, information services avail- 
able on the local gateway will be relevant 
to the everyday lives of the people using 
the gateway. Such localized services 
might include ticket purchases for local 
entertainment establishments and on- 
line restaurant reservations. 

The cost factor cuts three ways. First, 
the cost of accessing information ser- 
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vices is likely to drop. This should entice 
more people into using on-line informa- 
tion services. Costs wil! drop because, in 
most cases, users won't have to lay out 
subscription fees for several different 
services. Instead, they will pay a small 
fec for using the gateway to access those 
same services that once required costly 
subscriptions or minimum monthly us- 
age fees. This will encourage more casu- 
al use of information services in a kind of 
"pay as you go" atmosphere. 

Second, costs to the information pro- 
viders themselves will drop. Currently, 
start-up costs for an information pro- 
vider are prohibitive. This is due, in 
part, to capital investment in equipment, 
administrative overhead, and the costs of 
"hanging" that service on an existing 
packet-switched network. Because the 
RBOC pateways can store information, 
an information provider need supply 
only the information, not the equipment. 
Administrative functions, such as billing 
services, can be handled by the gateway, 
too. And the means of access is, of 
course, taken care of by tying into the es- 
tablished gateway. Most agree that the 
cost of "hanging" an information service 


on a gateway will be substantially lower 
than a similar setup on a packet-switched 
network like Telenet. 

When a mass market for information 
services starts to materialize, many of 
the costly information services in exis- 
tence today will have to rethink their 
pricing structures. The current high cost 
of information is due to an extremely 
narrow market. However, as more users 
begin to access the gateways, informa- 
tion providers should be able to lower 
costs, making up in volume what they 
lose by lower prices. 

As costs are lowered, more people will 
access the service. This could lead to 
even lower costs, owing to a higher vol- 
ume of users. The same “dornino effect" 
has occurred over the past 3 years with 
long-distance phone rates. As the total 
number of long-distance telephone calls 
rose dramatically, the FCC ordered rates 
cut in direct proportion to the high usage. 
Each time rates were cut, usage went up, 
and again the FCC ordered rate cuts. 

The issue of coverage was summed up 
by Congressman John D. Dingall when 
he said, “A democratic society is at risk 
if it allows only an elite few to reap the 


How the competition stands 


Introducing the modem with a sleek new 
stand-up* design. Telebit's new T1000 Multi- 
»peed modem. The modem that not only looks 
different, but is different. With more features. 


More performance. And a surprisingly low price. 


More modem for less money. 

What makes the T1000 so different? 

For one, you get a choice of more speeds. The 
T1000 can send and receive data at 300, 1200, 
2400, or 9600 bps using ordinary dial-up 
phone lines. 

So the T1000 can talk to your installed 
base of low-speed modems, plus the large 
installed base of Telebit and other PEP" high- 
speed modems. 

But it costs about the same as a 


“= 


2400 bps error-free modem. 

Another difference? The T1000 runs at 
9600 bps with any type of data — without com- 
pression. Error free. With MNP and PEP 
error detection and correction. 


The T1000 fits right in. 

The T1000 Multi-Speed modem even talks 
Hayes— right from the box. And if you're using 
the AT command set or even Smartcom III 
software, we're compatible. You won't need new 
software. Апа you won't need new commands. 

The T1000 also has internal support for 
the most widely-used communications protocols 
— Kermit, Xmodem, Ymodem апа UNIX'S 
UUCP So you can transfer files up to 3 times 
faster than any other modem. 


ШЕ Universal Data Systems EC224A/D 
| "Алып ы” 
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benefits of the information revolution." 
Ubiquitous coverage is the ultimate goal 
of these gateways. 

Last May, Bellsouth Chairman John 
Clendenin gave a speech during the Su- 
perComm trade show in which he said 
his fond vision is the development of tele- 
communications to "offer the most rural 
community in this nation the opportu- 
nity, via a galeway network, to be a via- 
ble player in the global information mar- 
ketplace." 


Conflicts 

There is seldom any kind of innovation 
that does not fall prey to conflict. Gate- 
ways are no exception. For starters, es- 
tablished information services, such as 
CompuServe, have been very vocal in 
Opposing gateway experiments. Compu- 
Serve is afraid that gateways will dilute 
its user base. On the contrary, with the 
likelihood of casual usage by potentially 
millions of users, CompuServe and ser- 
vices like it stand only to gain from being 
accessible via a gateway service. Indeed, 
after CompuServe lost its initial appeal 
to the FCC to have the gateway experi- 
ment squashed, it has now signed with at 
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least two different gateway projects. 
Other conflicts came from newspa- 
pers, which fear a loss of classified ad- 
vertising revenue. It's a healthy fear, be- 
cause newspapers last year racked in 
some $32 billion in classified ads alone, 
according to the Newspaper Advertising 
Bureau. The danger is that users might 
turn to on-line services where they can 
electronically search for services, rather 
than thumb through the daily newspaper. 
If the gateways are successful at recruit- 
ing local businesses, newspapers might 
well see a drop in ad revenues. 
Packet-switched networks also stand 
to lose. With cost-effective rates offered 
by gateways, in addition to supplemen- 
tary services such as billing and infor- 
mation storage, information providers 
could easily be seduced away from the 
packet-switched networks. However, be- 
cause an information provider cannot di- 
rectly connect to a gateway service out- 
side of its own region (for example, a 
Boston company cannot directly connect 
to Pacific Bell's gateway), packet- 
switched networks can be used to bring 
the information provider to the "door" of 
a remote gateway service. This arrange- 


ment will likely cause a shift in the role 
of packet-switched networks. 


Looking Forward 

Currently, three gateway experiments 
are under way, conducted by Bel! Atlan- 
tic, Bellsouth, and NYNEX. At least two 
others, Pacific Bell and Ameritech, have 
gateways on the drawing board that 
should be ready for testing soon, if not 
already in use by press time. 

Gateways, if successful, will change 
forever the way we think and interact 
with information services. If the RBOCs 
can truly create a ubiquitous information 
highway, they will create an environment 
of low-cost, easily accessible informa- 
tion that will eradicate today's informa- 
tion elite subset. 

Now that's something to smile about. Ш 


Brock N. Meeks ts a San Diego-based 
freelance writer who specializes in high 
technology. You can reach him on BIX as 
"brock. ” 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 


up to Telebit'S newest modem. 


And here's another big difference. Since 
the T1000 runs the most popular communi- 
cations software at the highest possible speeds. 
You can take full advantage of packages like 
HyperACCESS, Crosstalk-Fast, MicroPhone II, 


and Acknowledge. 


Just plug us in, and the T1000 will fit 
right in. No matter what your environment. 


Remote management for ease of use. 


Heres the final difference. The T1000 
offers a host of remote management features. 


Including remote access, remote configuration 


and remote diagnostics. 


So get the modem that's head and 
shoulders above the rest. In features and per- 
formance. At just the right price. Telebit’s new 


Sev 24-0. 
LE El 


their respective hoiders. 
*optional 
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T1000 Multi-Speed Modem. 
Call 1-800-TELEBIT or 
(415) 969-3800, today. 
Or wnte Telebit at 
1345 Shorebird Way, Moun- 
tain View, СА 94043-1329. 
Fax: (415) 969-8888. 
Because no one gets the 
message through like Telebit. 


T1000 


н 1988 Telebit Corporation. Telebet is à registered 
trademark and PEP 15 a trademark of Telebit Corpora 
tion. Other brands or product names are trademarks of 
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Attempt 
(ile transfer. 


Reread manual once Gail party 
again to figure out кеу 
how io send Ше. paramalers. 


Announcing the first non-stop communications route — sending a document as big as the New York phone book. 
between businesses anywhere in the world. Now your faxes or files can fly cross country. And you 


Intel's Connection CoProcessor.” can still be zooming around in vour flight simulator. Or 

It's a whole new way to send and receive programs, writing that letter to vour biggest account. Or recalculating 
files, text, graphics and electronic messages. Not just vour spreadsheets for tomorrow's meeting. Without 
between PCs, but with fax machines as well. interruption or downtime. 


And when you fax, there are no 


The Intel Connection is a new 
more stopovers at the printer, or 


communications coprocessing board [SINS 


that frees vour PC from the task of is lor convenient communications. cooling vour heels in line at the fax 
communicating. B machine Because Connection lets vou 
Which means you can work on your rites "S - | Чоеуегуйипр without leaving your РС. 
= And when vou send files directly to 


computer non-stop— even while 


S198 intel Corporatiun. Connecson САР pa trademark of Intel Corporation Wordfeficu pia egored trademark o(WondPerfeg Carp Аби Tate isa regastened urademark of Ashicn Tate Corporation. Borkand isa пуат) 
Матобай в 2 eegistered trademark of Microsoft Corporatnn. *CAS (DCA inte Commanicating Applicat m Speciicancn } 
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non-stop flights. 


| Resend document, 
Transíer failed. 
Spend 17 minutes cross fingers. 
figuring out 
Ihe problem. 


Finally, you send, 
but ray fae busy. 


another Connection-equipped PC, you won't have to fiddle |^ communications software to learn. 


around with modemparameters or protocols. Because the And evervthing is backed by toll-free technical 
Connection CoProcessor sets them for you. At 9600 bps. support and a five-year warranty from Intel. 

Best of all, Connection supports CAS*a new So what are you waiting for? Call 800-538-3373 now 
communication standard that is supported by major for a free demo disk. 
software and hardware developers like Ashton-Tate? Because with Intels Connection CoProcessor, 
Borland? DCA? Microsoft? and WordPerfect? Which communication is really going to take off. 
means vou can send, for example, a word processing 
file to vour London office, without ever exiting your ш Ес 
WordPerfect program. In | 

You just send the document directly from your | | 
application. That's it. There isn't any complicated 
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With an optical drive, 
a 25-MHz 68030, 
built-in floating-point, 
digital signal processing, 
8 megabytes of RAM, 
Unix, and more, 
this is a power user's 
dream machine— 
but will you be able 
to buy one? 
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FIRST IMPRESSIONS № Tom Thompson and Nick Baran 


The NeX T 
Computer 


Editor's note: In August, Nick Baran, Tom Thompson, and 1 attended a marathon, 
all-day briefing at NeXT's headquarters in Palo Alto. It was the first time a publica- 
tion was given an in-depth look at what surely is one of the most eagerly anticipated 
machines in recent memory: the NeXT Computer. 

On this and several follow-up visits we saw beta versions of the hardware, system 
software, and some early applications. We met with many of the engineers and pro- 
grammers who developed the machine's hardware and software, and we spoke with 
the managers who are determining where NeXT is going and what role it will play in 
Ihe microcomputing community. 

We weren't disappointed. This is a milestone machine—one that in all likelihood 
will cop machine-of-the-year honors all around. 

BYTE will have ongoing coverage of the NeXT Computer in upcoming issues. We ‘ll 
report definitive performance figures, for example, after we receive and test a produc- 


tion unit. Here are our first impressions of the beta hardware and software. —FSL 


t's been a long wait, but it has fi- 
nally arrived. In early October, 
Steve Jobs's NeXT, Inc. unveiled 
the fruit of its creative efforts: a 
workstation referred to as "the cube." 

NeXT asserts that the cube, having 
been designed to meet the computing 
needs of the next decade, is "the ma- 
chine for the nineties." A bold state- 
ment, to be sure, but the cube goes a long 
way to bolster that claim: It sports the 
first commercially available erasable op- 
tical drive and advanced VLSI (very- 
large-scale integration) technology, and 
it comes with a built-in digital signal pro- 
cessor. On the software side, the Unix- 
based cube features an object-oriented 
version of C as its standard programming 
environment. It uses Display PostScript 
to present a graphical user interface that 
shields users from the traditionally user- 
hostile Unix command syntax, and it of- 
fers easy access to the cube's consider- 
able power. 

Targeted initially for the higher-edu- 
cation market, NeXT built the cube with 
the feedback of an academic advisory 
council that consisted of researchers and 
professors from schools such as Carne- 
gie-Mellon, Stanford, and the University 
of Michigan. 

The academic bent shows throughout. 
For example, the digital signal processor 
can be programmed for real-time labora- 


tory work and demonstrations. The 
cube's large mass storage and memory 
capacity make it ideal for accessing sub- 
stantial libraries of information. And 
Unix is the multitasking operating sys- 
tem of choice in academia. 

Although the cube delivers a lot of 
bang for the buck, it’s priced in the 
neighborhood of $6500 (all prices 
quoted are aimed at the higher-education 
market), which may, at least initially, 
limit its availability to its intended user 
base: students. The cube's rich features 
list would surely be appealing to those in 
nonacademic settings (engineering and 
science applications come to mind), but 
we were surprised to learn that for now, 
NeXT has no firm plans to pursue these 
markets. 


Outward Appearances 
The cube is starkly simple in appearance 
and physical layout. The main computer 
unit is a matte-black cube measuring | 
foot to a side. There are no switches, and 
no indicator lights. There are two panels 
covering bays that can hold two 5'4-inch 
full-height devices. One bay is occupied 
by a full-height drive with a wide slot: a 
magneto-optical drive. The main system 
unit is a power user's dream: the latest 
generation Motorola 68030 processor 
and 68882 math coprocessor, plus 8 
continued 
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NeXT COMPUTER 


megabytes of RAM as standard hard- 
ware (a 4-megabyte version of the system 
is available). An army of connectors 
(such as a SCSI [small computer system 
interface] connector and “thin” Ethernet 
connector) located along the rear of the 
computer can hook the cube to nearly any 
peripheral device (see photo 1). 

The system is designed to avoid the 
rat's nest of wiring all too common with 
complex systems. The entire cube system 
requires just one power cable, which con- 
nects the main unit to a wall socket. 

A single 10-foot-long shielded umbili- 
cal connects the black 17-inch mono- 
chrome monitor to the main unit (see 
photo 2). This cable carries power for the 
monitor, video, keyboard, mouse, sound 
ЏО, and auxiliary input signals in a com- 
plex shielded array. The black keyboard 
attaches via a connector to the base of the 
monitor, whose housing also contains a 
small speaker, stereo earphone jack, two 
stereo channel jacks, and a microphone 
jack. A two-button mouse (also black) 
connects to the keyboard (see photo 3). 
The beta cubes we looked at were FCC 
Class A certified. 

This arrangement is very convenient: 
Your desk need only accommodate the 
monitor, keyboard, and mouse, and the 
ample length of the umbilical gives you 
the freedom to place the main unit well 
away—say, on a shelf. A key on the key- 
board switches the system's power on or 
off so you don't have to touch the main 
unit at all. 


Fine-Tuned for High Throughput 
The cube's internal construction mirrors 
the simplicity of its exterior (see photo 
4). The main unit's cubic housing is 
made of lightweight magnesium. Inside 
are four 32-bit NuBus slots, one of which 
holds the system's main CPU board. АП 
the cube's system electronics reside on 
this densely packed CPU board, which 
makes heavy use of surface-mount de- 
vices; the cube is essentially a single- 
board computer. With the exception of a 
bipolar array used to manage the video 
display and perform Manchester encod- 
ing/decoding for Ethernet communica- 
tions, all the CPU board's parts use low- 
power CMOS components. 

А power supply mounts inside the 
housing on two screws; the entire box is 
cooled by a large, quiet, low-speed fan. 
The nonswitching power supply can han- 
dle voltages ranging anywhere from 90 
volts to 260 V, and frequencies from 50 
Hz to 60 Hz. This means that you can 
plug in the same hardware almost 
anywhere in the world without having to 
set switches. The cube should also prove 
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resistant to the vagaries of commercial 
electrical power. Its power supply gener- 
ates 200 watts, of which the monitor uses 
50 W, and 25 W is allocated for each 
slot. 

NeXT's design for a workstation for 
the nineties used four important strate- 
gies. First, when possible, high-perfor- 
mance components were used. The CPU 
board is built around the 68030 processor 
and 68882 floating-point unit, both run- 
ning at 25 MHz. For SCSI peripherals, 
the NCR 53C90 SCSI interface chip pro- 
vides a maximum 4-megabyte-per-sec- 
ond transfer rate. That's considerably 


Photo 1: The 
cube % ГО ports. 
Top to bottom: 
DSP port, rwo 
serial ports, 

SCSI port, laser 
printer port, 
Ethernet port, and 


monitor port. 


Photo 2: The 
monitor ГО ports, 
left to right: 
stereo earphone 
jack, left and 
right stereo 
channels, um- 
bilical connection, 
keyboard con- 
nector, micro- 
phone jack. 


faster than the 1.5-megabyte-per-second 
rate of the older NCR 5380 chip. For 
mass storage, an optional high-speed 
hard disk drive using the SCSI bus is 
available. This hard disk holds 670 mega- 
bytes of formatted data and has an aver- 
age seek time of 18 milliseconds. 
However, even a high-performance 
processor can be slowed to a crawl if it 
must service every I/O call, or wait on 
slow peripherals. (Steve Jobs put it this 
way: "MIPS is only one-third of the 
equation; sustained system throughput is 
the Кеу.")} So, the second part of NeXT's 
design strategy was to minimize the 


Photo 3: The 
cube 's keyboard. 
The keys above 
the cursor keys 
control the 
monitor's 
brightness, the 
system 'з power, 
and sound 


volume. 


Photo 4: The 
inside of the cube. 
Ағ top center is 

a bay for an 
additional full- 
height peripheral; 
at center is the 
magneto-optical 
drive. The 

power supply is at 
the bottom. To 
the right of center 
is the main 

CPU board. 


Wo — HM — 
Photo 5: The 
NeXT 1 7-inch 
monitor. The 
screen can be 
tilted forward 

or back; the 
tractor-style 
wheels allow it to 
be rolled 

across a table. 
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overhead of communicating to the out- 
side world by offloading as much [/O 
from the CPU as possible onto smart ИО 
processors managing each peripheral 
(see figure 1). This happens to be a mat- 
ter of necessity given the amount of I/O 
the cube is doing. Consider that the 
cube's synthesized digita] sound is han- 
dled by a Motorola DSP56001, a 20- 
MHz digital signal processing (DSP) 
chip. The DSP56001 provides the cube 
with its ability to synthesize compact- 
disk-quality stereo sound—no mean feat 
when you consider it must handle two 
channels of 16-bit data sampled at 44.] 
kHz. Although the primary function of 
the DSP is to minimize system overhead 
while processing high-quality sound, 
you can program the DSP56001 to ma- 
nipulate any sort of digital data, say, sig- 
nal filtering or image processing (see the 
text box “The Cube's Digital Signal Pro- 
cessor" on page 166). The DSP makes 
the cube ап excellent machine for labora- 
tory and experimental work. 

That's only part of the I/O traffic. 
Looking at the back of the cube, we 
counted по less than seven ИО ports. 
These include the following: 


è A DB-19 monitor port carries all video 
signals, video data, control signals, 
mouse moverent, stereo sound, and 12- 
V DC power to the NeXT monitor. Both 
the sound I/O data and video data (1 
pixel every 10 microseconds) are man- 
aged by dedicated DMA (direct memory 
access) channels. 
* A "thin" coaxial Ethernet port oper- 
ates at 10 megabits per second and is 
driven by ап AM7996 Ethernet trans- 
ceiver chip. 
* A DB-9 serial printer port drives the 
NeXT laser printer (see the text box 
"The NeXT Laser Printer" on page 
168). This port transfers data at 1.8 
mbps when printing at 300 dots per inch, 
and 3.2 mbps when printing at 400 dpi. 
° A DB-25 SCSI port. Its signals are 
identical to those of the Apple Macintosh 
SCSI port. As mentioned earlier, the 
SCSI bus can transfer data to a peripheral 
at up to 4 megabytes per second. 
ө Two serial ports that use the Macintosh 
mini DIN-8 serial connectors and sig- 
nals. Both serial ports can handle up to 
230.4K bits per second synchronously 
(the same as Apple's LocalTalk), and 
38.4K bps asynchronously. 
* ADB-15 DSP port connects to both the 
asynchronous (SCI) and synchronous 
serial (SSI) channels on Port C of the dig- 
ital signal processing chip. This port can 
be used to receive or output digital data. 
continued 
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Figure 1: Block diagram of the NeXT system. Note that the PROM is read Бу driving 16 bits of address onto the bus апа 
reading bytes off the most significant address lines. 
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The Only Character 
Recognition System That 
Outperforms Ours. 


Consider the facts: 


Nature's character recognition system can 
be trained to read all characters and languages 
it sees. SPOT (Flagstaff Engineerings Optical 
Character Recognition program) is trainable too. 
It reads most printed documents in English and 
more than 130 other languages. 


Like nature's original, SPOT is very discerning. 
It can glance over an entire page or zoom in on 
a few lines of text. SPOT can read newspapers, 
magazines, books, manuals, invoices, contracts, 
government documents and much, much more. 


Your eyes are teamed up with that marvelous 
computer, the brain. SPOT uses the latest man- 
made personal computers in conjunction with the 


spor, 


A eerie 


(DEALERS: 131) 


Circle 130 om Reader Service Card 


most popular low-cost scanners, and requires 
no additional hardware. 


SPOT's advanced logic closely approximates 
what the human eyes and brain do. That's why 
SPOT will continue to be the leader in OCR ... 
with an intuition inspired by the original. 


Seeing is believing. Since 1982, Flagstaff 
Engineering has helped thousands of international 
customers read information from various com- 
puter and printed media. Demonstration pro- 
grams are available. Call today. 


Е 


Helping People Read a World of Information 


1120 Kaibab Lane * Flagstaff, AZ 86001 
602-779-3341 * FAX 602-779-5998 


FLAGSTAFF 
ENGINEERING 
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Figure 2: The NeXT Computer’s main CPU board, with its two custom VLSI chips. 
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8 megabytes 
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NuBus 
Eurocard type C 
backplane 
connector 


NeXT COMPUTER 


Looking inside the case, the main 
CPU board has two more ports: a 20-pin 
connector for the optical disk drive, and 
a 50-ріп SCSI connector for a hard disk 
drive. Finally, inside the cube's housing 
are four 32-bit NuBus slots. Each slot 
uses a Eurocard type C connector. NeXT 
has implemented a CMOS NuBus with 
twice the data rate of the standard NuBus 
for its backplane bus. The CPU board as- 
sumes the ID of the slot it occupies. Al- 
though they're not used for outside com- 
munications, each of these devices can 
make demands on the system. 

For digital sound synthesis, there hap- 
pened to be an off-the-shelf component— 
the DSP56001—that could be assigned 
the job. Unfortunately, there aren't high- 
speed processors available that could 
deal with the rest of the system's I/O, and 
certainly none that could handle the mag- 
neto-optical drive. Two custom YLSI 
chips were designed to manage the 
cube's remaining I/O subsystems. These 
chips handle the SCSI interface, the mag- 
neto-optical drive (including error-cor- 
rection logic), the serial ports, and Eth- 
ernet transfers. 

Both these chips pack a lot of compo- 
nents: According to NeXT, each chip 
contains about 10 times the amount of 
logic circuitry used by an entire Mac II. 

But there's still a problem lurking 
here, subtly related to I/O: how to man- 
age data to and from these I/O proces- 
sors. If the CPU must periodically trans- 
fer data between memory and the various 
I/O processors, the system's perfor- 
mance is still degraded. 

NeXT's third design strategy was to 
improve data throughput within the sys- 
tem itself by managing these transfers 
with custom DMA hardware. This DMA 
hardware 1s implemented in one of the 
same VLSI chips that helps manage the 
system I/O. There are no less than 12 
DMA channels on the main CPU board. 
They include the following: 


* two Ethernet channels (one for trans- 
mitted data, one for received data), 

* one video channel, 

* опе serial channel (for both serial 
ports), 

е one DSP channel, 

* two disk channels (one for the mag- 
neto-optical drive, one for a SCSI hard 
disk drive), 

* one printer channel, 

* one memory-to-DMA register 
channel, 

* one DMA register-to-memory chan- 
nel, and 

* two sound channels (one for input, one 
for output). 


For the memory-to-register and regis- 
ter-to-memory DMA channels, “regis- 
ter” corresponds to a 16-byte register 
buffer in the DMA hardware. The con- 
tents of these registers can be copied re- 
peatedly under DMA control to memory. 
An example of this would be to copy a 
background pattern for the video display 
into the DMA registers, and then use the 
register-to-memory DMA channel to 
copy the pattern into all of the video 
memory. 

The final aspect of NeXT's overall de- 
sign strategy to improve throughput is 
that when the 68030 processor must ac- 
cess memory, it attempts to do it effi- 
ciently. The 68030's burst read cycle is 


T. optical 


cartridges resemble 
overgrown 3%-іпсһ 
floppy disks, but hold 
a whopping 256 
megabytes of data. 


used where possible, since this mode 
allows four long words (128 bits) to be 
transferred in 9 clock cycles, instead of 
16 clock cycles—roughly twice as fast. 


Memory and Mass Storage 

One way to improve system performance 
is to keep as much of the executable code 
in memory as possible, particularly 
where multitasking is concerned. The 
cube has no problem in this area: It 
comes equipped with 8 megabytes of 
100-nanosecond SIMM-mounted RAM 
(see figure 2). The main CPU board has 
16 SIMM (single in-line memory mod- 
ule) sockets, and 8 of these are populated 
with the standard RAM. 

You can add additional 1 -megabit-den- 
sity SIMMs in 4-megabyte increments to 
expand system RAM to either 12 mega- 
bytes or the maximum of 16 megabytes. 

Also located on the main CPU board 
are 32K bytes of 45-ns static RAM. 8K 
bytes of this SRAM are used for the mag- 
neto-optical disk buffers, and 24K bytes 
are allocated for the DSP56001. There 
are also 256K bytes of dual-ported video 
RAM for the video display. A 128K-byte 
PROM contains the bootstrap and some 


diagnostic code for the cube. This boot- 
strap code simply loads the Unix kernel 
and starts it. There are no special graph- 
ic or system functions similar to the 
Macintosh Toolbox embedded in this 
ROM. The operating system, drivers, 
and custom display software reside on the 
boot drive. 

The most interesting peripheral on the 
cube is its read/write magneto-optical 
drive. The optical drive fits into a 5%- 
inch full-height bay on the cube and has a 
slot to accept an optical cartridge. The 
cartridge is removable through a soft- 
ware-actuated eject mechanism using an 
internal motor. 

The optical cartridges themselves re- 
semble overgrown 34-inch floppy disks, 
complete with a rigid shell and shutter 
door, but the resemblance ends there; 
each optical cartridge holds a whopping 
256 megabytes of user data. This allows 
you "to take your entire world with you" 
since the Unix kernel, the bundled appli- 
cations software, and lots of user data 
will fit on a single cartridge. 

The optical platter is composed of the 
same clear rigid polycarbonate material 
that's used in CD-ROMs. Embedded 
within the platter is a layer of reflective 
aluminum backing that's overlaid with a 
magneto-optical substrate. The platter 
rotates inside the cartridge at 3000 revo- 
lutions per minute, 10 times the rotation 
speed of a CD-ROM, and almost as fast 
as a hard disk drive. 

How does the magneto-optical drive 
work? A single laser performs both read 
and write operations. To write data to the 
disk, the drive first applies a magnetic 
field to the platter. The orientation of the 
magnetic field determines the data to be 
written to the platter—either a О or a I. 
The m ic field is first oriented to 
write 05 at the start of what's called the 
erase pass. 

The laser uses a high-power beam to 
heat a sector on the platter's substrate to 
its Curie point—the temperature at which 
the crystals in the substrate "forget" 
their previous orientation and reorient 
themselves to the surrounding magnetic 
field. АП the data in the target sector is 
thus erased to Os. 

Next, the magnetic field is oriented to 
write ls in the write pass, and at every 
spot in the sector where a bit must be set 
to a 1, the laser again heats the substrate 
to the Curie point. Finally, the sector is 
read in a verify pass to check the accu- 
racy of the data. 

To read data off the platter, the drive 
removes the magnetic field, and the laser 
directs a low-intensity beam at the plat- 

continued 
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The Cube's Digital Signal Processor 


he Cube comes equipped with à 

Motorola DSP56001, an 88-pin 
CMOS chip designed for data-intensive 
real-time signal processing applica- 
tions. At the core of the chip are three 
execution units—data arithmetic logic 
unit (ALU), address-generation unit, 
and program-control unit—that operate 
in parallel to provide the necessary 
throughput. 

The DSP works with 24-bit digital 
data, providing 144 decibels of dynamic 
range. Two internal 56-bit accumula- 
tors provide 336 dB of dynamic range 
during arithmetic operations so the pre- 
cision of the intermediate results is re- 
tained during data processing. 

The DSP56001 is programmable, al- 
lowing it to be tailored for a specific 
purpose. The 16-bit address-generation 
unit, combined with hardware select 
lines for program code or data, can ac- 
cess three separate 64K words of an ex- 
terna] memory space (192K words 
total, where a word is 24 bits of data). 

The DSP56001 has on-chip program 
memory composed of 512- by 24-bit- 
wide RAM cells, of which the bottom 
64 cells are used for interrupt vectors. 
DSP programs can occupy the remain- 
ing memory, or if they're large, they 
can reside in the external program 
space. In the latter case, the on-chip 
program memory can serve as a fixed 
cache. Program instructions are 24 bits 
wide, and each bit is significant. 

On the cube, the DSP56001 is 
clocked at 20 MHz, and instructions 
execute every two clock cycles to give 
the chip a 10-MIPS (millions of instruc- 
tions per second) rating. The DSP in- 
struction set consists of 62 mnemonics 
that include math, logical, bit-manipu- 
lation, loop, and program-control in- 
structions. The math instructions en- 
compass such operations as absolute 
value, add, subtract, shift left/right, 
shift left/right and add (useful for im- 
plementing the butterfly computation in 
certain fast Fourier transforms), com- 
pare, signed multiply, signed multiply 
and accumulate, and signed multiply 
accumulate and round (МАС). 

All these instructions—notably some 
of the math instructions just men- 
tioned—are not pipelined and execute in 
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one instruction cycle (two clock cycles). 
For example, as the MACR instruction ex- 
ecutes, an instruction prefetch, 24- by 
24-bit multiply, 56-bit add with conver- 
gent rounding, two data moves, and two 
pointer updates are performed, and all 
within one instruction cycle. Such 
powerful instructions are possible be- 
cause of the parallel operation of the 
three execution units. These powerful 
arithmetic instructions, coupled with its 
high throughput, allows the DSP56001 
to literally process data on the fly. 

Inside the DSP56001 are four 24-bit 
bidirectional data buses: X, Y, pro- 
gram, and global. Digital data is split 
into X and Y components and can be 
treated as such in two separate 64K- 
word external memory spaces. On the 
cube, 24K bytes of static RAM provides 
8K words of contiguous scalar data, or 
4K words of X and Y data. How this 
data is ordered in SRAM on the cube is 
determined by what range of addresses 
you write into in the chip's external 
memory space. 

The two 56-bit accumulators in the 
data ALU can operate on the X and Y 
data sets in parallel. Breaking the data 
into X and Y components provides cer- 
tain advantages. For example, the data 
can be treated н< X and Y coordinate 
data for image processing or graphics, 
Or as real and imaginary components 
for complex math, or as coefficients and 
data for digital filtering. Each X and Y 
data bus has an on-chip memory com- 
posed of 256- by 24-bit cells that is used 
to improve performance. The program 
bus prefetches DSP program instruc- 
tions into the on-chip program memory. 
The global bus is used for internal data 
routing within the DSP. 

The DSP56001 has three ГО ports: 
A, B, and C. Port A has a 24-bit bidirec- 
tional data bus, and the address unit can 
access external memory for off-chip 
program code or data. Various control 
lines determine operations such as 
whether to access program or data 
memory, X and Y data, and if the oper- 
ation is a read or a write. 

Port B handles 8-bit data to and from 
a host processor that could be a CPU, 
DMA (direct memory access) hard- 
ware, or even another DSP. Control sig- 


nals for this bus permit interrupt-driven 
or DMA transfers of data. 

Port C consists of two full-duplex 
serial ports. The first port is the serial 
communication interface (SCT) that pro- 
vides standard asynchronous rates up to 
312.5K bits per second, and up to 2.5 
megabits per second for synchronous 
data transmission. Although these sig- 
nal timings are RS-232C-compatible, 
the voltage levels range from 0 volts to 5 
V, so a line driver is required to pro- 
duce a true RS-232C signal. 

The second port is the synchronous 
serial interface (SST) and is a program- 
mable serial interface. You can set the 
number of bits per word, protocol, clock 
rate, and mode as required to transfer 
data at up to 5 megabits per second to 
and from a variety of peripheral 
devices. 

An example of the DSP56001's pro- 
cessing capability is given by one of Mo- 
torola's application notes, where the 
chip is used as a 10-Бала graphic equal- 
izer for a digital stereo system. In this 
document, a compact-disk digital stereo 
signal (two channels of 16-bit data sam- 
pled at 44. ] kHz or 88,200 16-bit digital 
samples a second) goes through the 
DSP56001's SSI on port C. Next, real- 
time digital filtering is performed on 20 
bands (10 bands per channel), and the 
filtered data returns to the stereo sys- 
tem, again via the C port's SSI. This ad- 
mittedly down-to-earth example shows 
the processing power that the 
DSP56001 can bring to bear on a prob- 
lem. The sampling rate of the 
DSP56001 depends on the amount of 
data processing going on at the same 
time, but it can reach a maximum of 
1.66 megawords per second. 

Аз а computer peripheral, you could 
use the chip in any number of applica- 
tions: speech synthesis, voice recogni- 
tion, high-speed modems, image pro- 
cessing, two-dimensional graphics, and 
real-time filtering of digital data. Al- 
though the signed 24-bit resolution may 
seem limiting for some scientific and 
engineering applications, you can al- 
ways use the cube's math coprocessor. 
But for those problems that do fall with- 
in this range, the DSPS6001 will be 
more than adequate. 
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Advantages аге 
enhanced by Tatung 
VGA provides 
significantly higher 
resolution. In fact, 
image clarity Із 37% 
higher than EGA. And 
while EGA gives you 
16 on-screen colors, 
VGA puts 256 colors 
(from a palette of 
262,144 colors) on 

a monitor's screen 

at a time. Distortion, 
ghosting, and even 
eye fatigue is sharply 
reduced. In text 
modes, characters 
(even those with 
descenders like y, p 
and g) are more clearly 
defined thanks to a 

9 x 16 dot matrix. But, 
while the monitor is a 
vital part ol a VGA 
System, we think the 
real key is the VGA 
card that goes with il. 
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The Tatung VGA card 
is all performance 
Ours is a 16-bil 
graphics array board 
with a single high 
speed, register com- 
patible, VGA chip...a 
graphics controller 
that's incredibly fast 
{И has a bandwidth 
more than 7 times that 
of other VGA boards)! 
You can access this 
speed through ihe 
16-bit data path to 
display memory, BIOS 
ROM, and I/O. Our 
exclusive SwiftWrite 
makes the wait state 
virtually non-existant. 
More? With 16 colors, 
resolution increases to 
800 x 600. On-board is 
a 256K DRAM; and the 
card is backward com- 
patible with EGA, CGA, 
MDA and Hercules 
graphics standards. 
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Tatung Monitors 


deliver the new standard 


We offar the broadest 
line of VGA monitors 


available; 5 newly styled 


and engineered 
monitors. Each model 
provides 640 x 480, 
640 x 350 lines of 
graphics resolution; 
720 x 400 tines for 
text. Tatung's new 
VGA monitors offer a 
broad range of 
features thal con- 
tribute to their 
superior value: dark, 
non-glare CRT's, auto- 
matic vertical sizing 
encoding, multi-color 
text or reverse video 
switch, 110/220V swit- 
chable power supply, 
removable tilt/swivel 
bases...all supported 
by Tatung's fuil year 
warranty. 
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Tatung bundles 
provide superior value 
By bundling VGA 
monitors and cards, 
Tatung puts VGA 
within the reach of 
everyone. In most 
cases, the Tatung VGA 
bundle will cost no 
more than EGA 
packages! That's why 
we believe that feature 
for feature, dollar for 
dollar, the Tatung VGA 
bundle represents in- 
comparable value. The 
kind of value only the 
largest manufacturer 
of monitors in the 
world can deliver. 


In addition, Tatung 
offers users a huge 
advantage: a Tatung 
VGA bundle is 100% 
|ВМТМ УСА compati- 
ble and more...your 
investment in software 
is fully protected. 


Tatung offers 


guaranteed compatibility 


Whenever а new stan- 
dard is introduced, 
system users have a 
justifiable concern 
about software com. 
patibility. That's why 
Tatung offers a unique 
guarantee”: if you 
note any software in- 
compatibilities within 
the 1 year warranty 
period, Tatung will 
correct them free of 
charge within 30 days, 
otherwise the tuli 
value of the Tatung 
VGA card will be 
relunded. 


That's the Tatung 
VGA story. It's a story 
worth seeing. For 
complete information, 
specifications, and the 
name of the Tatung 
dealer near you, and 
to arrange for a 
demonstration, 

call us today. 

After all, seeing 

is believing. 
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The NeXT Laser Printer 


et's face it: There are certain situa- 

tions іп your computer work where 
you must have printed output. NeXT's 
answer to this problem is a low-cost 
400-dot-per-inch laser printer. There's 
no entry-level dot-matrix printer of- 
fered; NeXT is banking on users prefer- 
ring laser-printed output. Since the cube 
handles screen imaging with Display 
PostScript, it also makes sense to take 
advantage of a high-resolution Post- 
Script-compatible printer. The printer 
costs $1995. 

The NeXT printer is built around à 
custom-designed laser engine based on 
the Canon LBP-SX laser engine. It can 
print eight pages per minute and uses 
the same toner cartridge as the Apple 
LaserWriter II printers. А user-selecta- 
ble printing mode lets the printer pro- 
duce pages at either 300 or 400 dpi. The 
printer has its own power cord, and the 


ter. The beam travels through the sub- 
strate and is reflected off the aluminum 
backing. However, in a phenomenon 
known as the Kerr effect, the crystal 
alignment in the magneto-optical sub- 
strate alters the polarization of the re- 
flected beam. The amount of beam po- 
larization determines its intensity as it 
passes through a polarizing filter to a 
photodetector. The beam intensity indi- 
cates whether a 1 or a 0 was read at the 
spot on the platter. 

The optical drive's I/O processor uses 
a robust error-correction coding to pro- 
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power supply is set for 110 volis or 220 
V levels with a switch. 

The printing process involves imag- 
ing the page inside the cube using 
Display PostScript, and then bit-blast- 
ing it to the printer. This 1s similar to 
the method used by Apple's Laser- 
Writer IISC, except that the cube uses 
Display PostScript, and the Mac uses 
QuickDraw. Since massive amounts of 
data must be transferred to the printer to 
produce a page, the printer port has its 
own direct-memory-access channel. 

One limitation of the printer is that it 
will only work with the cube. Also, you 
cannot network it like PostScript 
printers that use Apple's LocalTalk, al- 
though you could use a cube with a 
NeXT laser printer to act as a print 
server on a network. The cube can print 
to non-NeXT PostScript printers using 
its serial ports and Unix printer drivers. 


tect the integrity of the data read from the 
platter. (In addition to the 256 megabytes 
of user data, each cartridge carries a 30 
percent overhead just for the error-cor- 
rection code.) Data and its associated 
ECC information is read from the disk 
and fed into one of two 1296-byte buffers 
located in high-speed SRAM. As the 
data is checked and corrected for errors, 
it is transferred to the second buffer. It's 
the contents of this second buffer that is 
actually used by the system. 

While the operation of the magneto- 
optical drive seems simple in principle, 


the new technology needed to make this 
storage device possible was considerable. 
NeXT admitted that it had literally 
“gambled the company” on this technol- 
ogy becoming available for use in the 
cube. 

But it did work, and one magneto-opti- 
cal drive comes standard on the cube. 
While the drive is designed to boot and 
run the operating system, its 96-ms aver- 
age seek time may prove a bottleneck in 
some applications. For the beta software, 
if you were using the magneto-optical 
drive as the system disk, you could not re- 
move the cartridge without rebooting the 
system. However, NeXT plans to modify 
the software so you can copy files to an- 
other optical cartridge with a single mag- 
neto-optical drive. 

Optical cartridges are expected to cost 
$50 initially, although the price may fall 
as they are produced in volume. Since 
the cube has room for an extra 5'4-inch 
full-height device, you can purchase 
either a second optical drive for $1495, 
or the 670-megabyte hard disk drive for 
$3995. 


Getting the Picture 

As we used the cube, we couldn't help 
being impressed by the crisp quality of 
its display. This is no accident: The 17- 
inch NeXT monochrome monitor has an 
ample 1120- by 832-pixel display that 
contains more pixels than most 19-inch 
monitors (which usually have 1024 by 
768 pixels). The monitor has a 94-dpi 
screen, as compared to the Macintosh's 
72-ірі screen, However, this display is 
only 2 bits (four gray levels) deep. The 
graphic interface looks very good and 
makes effective use of the four gray 
levels. 

A 17-inch monitor was chosen for the 
video display as a compromise between 
display size and weight. On the monitor's 
base are two small tractor-style wheels 
that let you move the monitor easily 
across a table surface (see photo 5). 

The video display has a bandwidth of 
100 MHz, with a vertical refresh rate of 
68.3 Hz. The monitor uses the positive 
and negative 12 V DC supplied by the 
cube's monitor port for power. Inside the 
monitor's housing are two boards. A 
step-up transformer on the first board 
generates the high voltages required to 
drive the video tube. The second board 
handles the rest of the ИО managed by 
the monitor: keyboard, mouse, and 
sound. 

The 84-key keyboard connects to a 
port located on the monitor's base. The 
keyboard also has cursor keys, a numeric 

continued 


This is the year of the dragon. 
Harness its power 
and reap its good fortune. 


It's a year that begins with a powerful array 
of computer systems designed, engineered, and 
manufactured exclusively by us...business/ pro- 

fessional systems that proudly carry our name. 


Leading the way is our new TCS 8000. Designed to 
harness advanced 80386 microprocessor technology, 

It is remarkably powerful, extremely fast and extra- 

ordinarily versatile. The TCS 8000 gives you all the 
strength of the MS-DOS™ concurrent DOS 3867" РС 
MOS 3887" and the incredible capabilities of OS/2™ 


The TCS 8000 1s equipped with 1MB of memory, 
but it will easily accommodate up to 16MB on the mother- 
board by utilizing memory modules...standard modules 
that dramatically reduce the cost of expanding Ё 
memory and increasing memory access speed. / 
As part of a network, in ж ya № 
multi-user system, ог as а ГТ 
stand-alone system the TCS 
8000's performance proves that 
every detail has met Tatung's 
uncompromised quality 


controls. Г, 


y | E 
f у Advanced thinking Is an ancient art. 


Like the ancient dragon, the TCS 8000 Is a symbol of 
power and good fortune. It will provide your customers 
with tremendous value, and you with superior profit- 
ability. Indeed, the exciting new TCS 8000 is destined 
to be a genuine “fire breather.” 


For complete details and specifications, call toll-free: 
1-800-421-2929 Ext. 256. 


The TCS 4000... 
The remarkable TCS AT compatibility in a 
71000 AT compatible. very small footprint. 3 
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isplay PostScript is an extension of 

Adobe's PostScript page-descrip- 
tion language (PDL) and is designed as 
an imaging model for graphics displays. 
In theory, software developers could 
write the display portions of their appli- 
cations just once using Display Post- 
Script: These applications would run 
without modification on any computer 
and operating system that supports 
Display PostScript. Another major ben- 
efit is that the image on the screen would 
reproduce identically on a printer sup- 
porting the PostScript PDL. 

Display PostScript is device-indepen- 
dent, an important feature when you 
consider that specific dimensional siz- 
ing is display-dependent in most graph- 
ics handlers. For example, if you write a 
Display PostScript routine to draw a Z- 
inch square on the screen, the routine 
will always draw a 2-inch square on any 
display supporting Display PostScript, 
regardless of the resolution, color capa- 
bility, or size of the output device. In 
other words, Display PostScript permits 
a "non-unitized" description of an 
image until it is interpreted for a partic- 
ular display. 

This non-unitized approach is in con- 
trast to pixel-based graphics handlers 
that can only handle proportional siz- 
ing. Of course, you can also specify 
proportional sizing in Display Post- 
Script. Additionally, Display PostScript 
automatically uses the maximum color 
capabilities of the host display, whether 
it has just black and white, or 16 million 
colors. The programmer does not have 
to worry about the characteristics of the 
output device while writing the 
application. 

The core of Display PostScript is 
called the DPS Kernel. The DPS Kernel 
is an interpreter that translates Post- 
Script routines into the images on the 


keypad, a power-on/power-off key, and 
pairs of keys that control the volume and 
screen brightness (pressing one key in- 
creases the chosen output; pressing the 
other decreases it). There are two Com- 
mand keys and two Alt keys (located on 
opposite sides of the keyboard) that are 
mapped separately. There are no PC- 
style function keys. A two-button opto- 
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screen and is designed to be machine- 
independent. The DPS Kernel is sup- 
plied precompiled in object format to 
the OEM. 

In addition to the Kernel, Adobe sup- 
plies the OEM with "front- and back- 
end" adapters that consist of source 
code for interfacing to the display de- 
vices, the operating system, and the 
windowing system. The Display Post- 
Script adapters become part of the host 
computer manufacturer's system soft- 
ware. Of course, modifying these 
adapters for the host computer system is 
not a trivial task, and it is usually under- 
taken by the OEM as a joint or coopera- 
tive effort with Adobe Systems. Again, 
the important point here is that the soft- 
ware developer need not worry about 
these “adapters.” 

The main underlying concept of 
Display PostScript is to isolate the 
display operation from not only the host 
computer's operating system but also 
from its windowing system. The core 
of Display PostScript fits inside the 
host windowing system, which in this 
case is the NeXT windowing system, al- 
though it could be anything from Micro- 
soft Windows to X-Windows to Quick- 
Draw. 

While the windowing system handles 
functions such as cut, paste, and copy, 
and manages the window boxes on the 
screen, Display PostScript handles the 
actual painting of the window's con- 
tents. Thus, routines for displaying 
icons, text fonts, and graphics images 
have to be written only once using 
Display PostScript. However, the soft- 
ware developer still has to write sepa- 
rate window calls for each windowing 
system. 

Programmers can use the Display 
PostScript language directly, or they 
can use a library of C procedures called 


mechanical mouse also connects to а 
port on the keyboard. 

There are also left- and right-channel 
analog stereo jacks, and a jack for stereo 
headphones on the monitor's base. 
There's also a jack for a microphone so 
you can record sounds through the moni- 
tor, say, for voice mail. This port uses a 
telephone codec input that's sampled at 8 


Display PostScript 


PSWrap, which is recognized and inter- 
preted by the DPS Kernel. 

NeXT fully supports the PSWrap li- 
brary, but has added many of its own 
procedures. Some of these are used by 
the Application Kit to create and man- 
age windows; other procedures handle 
events, mouse, and cursor operations; 
and still others support “compositing.” 

The compositing procedures are 
multibit pixel operators designed by 
NeXT's sister company, PIXAR. Each 
pixel has two values associated with it: 
its data value (or color), and its alpha 
value (the data's transparency or opac- 
ity). On the cube's 2-bit display, com- 
positing makes an icon transparent as it 
moves over another object on the 
screen. These compositing operators 
are easily extendable and wil] allow the 
МеХТ software to migrate to color dis- 
plays when the time comes. 

From brief glimpses of alpha versions 
of Display PostScript, several industry 
observers have concluded that Display 
PostScript has serious performance 
problems—it is too slow. Adobe Sys- 
tems vehemently denies this and says 
critics have jumped to conclusions 
based on these preliminary demonstra- 
tions. Adobe says Display PostScript is 
very fast provided the code is written 
properly. 

A number of techniques have been 
developed to improve Display Post- 
Script's performance, including a 
binary preprocessor (described 
below), graphic state objects (multiple 
PostScript graphic states that can be 
switched quickly by changing a point- 
er), and user paths (an aggregate of 
PostScript drawing commands that 
represent a PostScript path). NeXT 
uses these techniques and its own com- 
positing functions to boost the speed 
of the display. 


kHz, and it uses 8-bit Mu-law scaling for 
the digitized data. The data is saved 
within a Sound object that can be utilized 
by the NeXT Unix mail facility or by 
NeXT applications. 


The Software 
As much as the NeXT hardware repre- 
sents an impressive step forward in areas 


Аз an example of how binary encod- 
ing works, say we want to issue the Post- 
Script operator 72 426 moveto. Nor- 
mally the DPS kernel would have to 
translate the ASCII digits 72 and 426 
into a floating-point format, and the 
ASCII moveto operator into a binary 
code. А lookup table uses this binary 
code in the DPS Kernel to steer execu- 
tion to the routine that implements the 
moveto operation. А NeXT application 
normally calls a PSWrap function, 
PSmoveto( ), that passes the IEEE 754 
floating-point values of the numbers to 
the DPS Kernel, along with the corre- 
sponding binary code for moveto. This 
effectively eliminates the overhead of 
the ASCII translation stage for the DPS 
Kernel. The NeXT DPS Kernel can pro- 
cess ASCII PostScript commands if 
required. 

Display PostScript has one major lim- 
itation in that it does not support three- 
dimensional imaging. It is therefore not 
suitable for CAD software. Adobe ad- 
mits that Display PostScript is not in- 
tended for high-end mechanical design 
applications. (Steve Jobs said that NeXT 
will support the Renderman Standard, 
which he called “the PostScript of 
three-dimensional graphics. ”) 

Display PostScript has some very 
compelling features for software de- 
signers and for end users. It could great- 
ly facilitate the porting of software ap- 
plications across incompatible hardware 
systems. 

But the various competitors for 
display standards—such as IBM and 
Apple—will have to make some com- 
promises before Display PostScript can 
succeed. Until these compromises are 
made, both the end user and the soft- 
ware developer will continue to be 
plagued by an incompatible world of 
competing display standards. 


suca as digital signal processing, optical 
disk storage, and VLSI technology, the 
NeXT system software is a step forward 
for software technology. The system of- 
fers an easy-to-use graphical interface to 
Unix and an object-oriented program- 
ming environment for programmers and 
software developers. 

It's an understatement to say that 
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NeXT expects Unix to catch on. Steve 
Jobs told us, "I believe this with every 
bone of my body: Unix will be the prime 
operating system of every major com- 
pany in the 1990s." 

So it's not surprising that the cube is a 
Unix-based system. It features a propri- 
etary windowing system that is designed 
to shield the Unix command-line inter- 
face (CLI) from the user, substituting 
simple point-and-click mouse operations 
to manage files and execute applications. 
NeXT also uses Adobe Systems' Post- 
Script imaging model (often referred to 
as Display PostScript) for displaying all 
text and graphics on the screen. Display 
PostScript is an extension of the Post- 
Script page-description language (see the 
text box "Display PostScript" at left). 

The NeXT system software also in- 
cludes development tools for building ap- 
plication interfaces and integrating ob- 
jects into application programs. These 
tools are called the Interface Builder and 
Applicatton Kit, respectively. 


The Operating System 

NeXT uses the Mach Unix kernel devel- 
oped at Carnegie-Mellon University. 
The Mach kernel is compatible with BSD 
(Berkeley Standard Distribution) Unix 
version 4.3, but provides major enhance- 
ments such as shared memory, fast inter- 
process communication, and potential 
multiprocessing support through the use 
of threads. Shared memory allows multi- 
ple processes to share common segments 
of memory. IPC allows processes to 
communicate with other processes and to 
transmit messages and data between 
them. Threads are "lightweight pro- 
cesses" that have their own execution 
stack, but within the context of a the task 
that created it (i.e., the thread has access 
to all the resources made available to the 
parent task such as memory, and opened 
files). 

Multiprocessing support is possible by 
assigning threads to particular proces- 
sors. However, multiprocessing is not 
supported in the initial release of the 
NeXT operating system. Since you can 
add multiple CPU boards to the cube's 
backplane, we can expect to see multi- 
processing support in later releases of the 
operating system. 

In NeXT's first release, the operating 
system consists of a single kernel with the 
Mach implementation of IPC, schedul- 
ing, and virtual memory operating as а 
layer within the BSD Unix kernel. How- 
ever, the ultimate goal of the Mach im- 
plementation is to provide a modular ar- 
chitecture for Unix that would allow for 
a much smaller kernel with separate pro- 


cesses dedicated to file handling, net- 
working, and Transmission Control Pro- 
tocol/Internet Protocol (TCP/IP). 

Like most Unix-based systems, the 
cube implements virtual memory using a 
paged-memory system to allow applica- 
tions to run even if their memory re- 
quirements exceed the available physical 
memory. Idle portions of a running ap- 
plication are "paged" (i.e., written to 
disk) in 8K-byte blocks, called pages. 
However, as in al] virtual-memory sys- 
tems, it is possible to overload the system 
with too many applications, causing ex- 
cessive paging or "thrashing," which 
can bring the system to a crawl. While 
NeXT was not ready to provide numbers 
for the amount of memory consumed by 
the system software, the 8-megabyte base 
memory configuration is designed to 
allow "three or four" applications to run 
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simultaneously in addition to the system 
software., 

For networking, NeXT uses TCP/IP 
and Sun’s Network File System, which 
has become the standard Unix file-shar- 
ing system. Since the cube comes with an 
Ethernet interface, it is "network-ready " 
for TCP/IP-based networks. The thin 
Ethernet cabling allows up to 600 feet of 
cabling and connection of up to 30 ma- 
chines without gateways or repeaters. 
While NFS does not require one, a dedi- 
cated server is preferable in networks of 
more than a few machines, due to perfor- 
mance degradation. In other words, if 
you're planning to network a bunch of 
cubes, you'll need a dedicated NFS 
server, or a cube to serve that purpose. 


User Interface and Window Server 
NeXT provides a graphical windowing 
interface to Unix that hides the laborious 
Unix commands from the user. While 
veteran Unix users still have the option of 
continued 
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issuing those intuitive commands (like 
grep and 1s) within a Unix CLI window 
called the Console, most cube users 
should never have to deal with Unix. The 
windowing interface, called the Work- 
space Manager, provides all the neces- 
sary functions for file management, 
opening and closing applications, and 
communicating with other resources on 
the system such as peripherals or nodes 
on the network. 

The main interface screen is called the 
Workspace (see photo 6). Noticeably ab- 
sent from the screen is the ever-present 
menu bar found on the Macintosh screen, 
or on a PC running Windows. Unlike the 
Macintosh Desktop, menus can be 
moved anywhere on the Workspace and 
float above any open windows. 

Menus are hierarchical, and you can 
split off subhierarchies from their parent 
menus. Windows have scroll bars located 
on the left and bottom, and there are 
small boxes on the window frame for re- 
sizing or closing the window. It also has 
a "miniworld" function that collapses 
the window and its menus into an icon 
while the process owned by the window 
continues to run. 

Icons become transparent when they 
overlay other icons, allowing you to al- 
ways see everything that's currently 
available on the Workspace. The icons of 
frequently used applications can be 
"docked" along the right side of the 
Workspace for easy recall. 

The Workspace is similar to the Desk- 


Photo 6: The cube ‘у 
Workspace. Each window 
represents a running 
application. Note that the 
menu has its own Close 
box. The icons at the right 
represent “docked” 
applications. 
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top metaphor on the Macintosh, and the 
Workspace Manager is analogous to the 
Mac's Finder. However, no one will ac- 
m NeXT of copying Apple's look and 
eel. 


he Work- 
space resembles the 


Desktop, but no one 
will accuse NeXT of 


copying Apple. 


File management operations are simi- 
lar to those used by the Mac Finder. 
When you click on a directory in the 
Workspace, you can examine the direc- 
tory in a number of ways. There is a 
"browser window," which displays the 
directory tree in a window with the di- 
rectory hierarchy ordered from left to 
right on the screen. This browser win- 
dow normally lets you see three levels 
deep, but you can position the point in 
the hierarchy where you wish to view 
files, or resize the window to examine 
additional levels. 

You can also choose to view the direc- 
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tory as içons with subdirectories repre- 
sented by folders, or as a conventional 
text-only Unix directory listing. 

The version we saw was definitely 
beta, so the final word on the Workspace 
will have to wait. Nevertheless, it seems 
very intuitive and easy to learn. Its per- 
formance seems good, and the display 
quality is excellent. 

Rather than use an existing Unix win- 
dow server such as X-Windows, NeXT 
designed its own proprietary Window 
Server. The Window Server manages all 
interactions between the windows, key- 
board, and mouse for all applications at- 
tached to it. The Window Server obtains 
events from the operating system and 
handles the ones it can (e,g., resizing a 
window or moving it to another part of 
the screen). If it’s not an event that jt can 
service, the Window Server determines 
which application can and dispatches it to 
that application. 

Embedded inside the Window Server 
is the Display PostScript interpreter, 
which acts on the PostScript commands 
passed to it. This embedded interpreter 
executes the PostScript commands it re- 
ceives and writes the results into the 
cube's video RAM, making it appear on 
the monitor. 

The Window Server supports Mach 
IPC connections as well as connections 
through TCP/IP, allowing other cubes on 
a network to access another machine's 
Workspace. The proprietary Window 

continued 
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In 1988, $3.5 billion in micro- 
computer software will be sold 
worldwide. During that same time, another 


$3.0 billion in sales will be lost to free distribution — better 
known as software piracy. And right now, Rainbow Technologies’ 
Software Sentinel™ is protecting close to $1.0 billion in software for 
developers who never wanted to be part of the free software distribution 
network in the first place. ( » The Software Sentinel hardware key is 
“execution control” software protection. It ships with the software and 


simply plugs into the PC's parallel port | to be one 
hundred percent invisible to both user and | a the soft- 
ware. Users can make as many copies as ый | they want. 


Make working submasters. Use a hard disk. Virtually anything that can 
be done with $ unprotected software. Except start freely 
distributing that software to other users. ( » The 
Rainbow fam- ily of Software Sentinel products. Se- 
lected by the > very big to the not-so-big developers of 
DOS, OS/2 and Xenix software in worldwide markets. To the cool 
tune of close to a billion dollars. So far. 


Come see us at COMDESX, Booth W747. 


б. RAINBOW TECHNOLOGIES 


[8011-А Mitchell South, Irvine, CA 92714 • (714) 261-0228 • TELEX: 386078 * FAX: (714) 261-0260 
Rainbow Technologies. Ltd.. Shirley Lodge. 470 London Rd.. Slough. Berkshire. 53 8QY. U.K.. Tel: 0753-31512, Fax: 0753-43610 
Cops == фа 1955 Rainbow [echnelegies. Inc. Softwa mm псі and SenunelPro are trademarks of Ramba Lechesdespes, (nc 
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Bundled Software 


ere is a list of the software that is 

scheduled to be bundled with the 
NeXT Computer. It includes the Mach 
operating system and its development 
software. Also included are the works 
of Shakespeare, a dictionary, and a 
thesaurus. 

You can call up quotations or the dic- 
tionary entry for a specific word at any 
time by using the cube's Find function. 
This capability would be valuable not 
only to college students and faculty 
members, but to anyone who has to 
write frequently—whether it's a busi- 
ness proposal or a technical document. 


System software: 

Mach operating system 

PostScript Window Server and fonts 
System administration tools 


Development tools: 
GNU C compiler 

GNU debugger 

GNU EMACS 
Objective-C 4.0 

Berkeley Unix utilities 
Terminal emulator 
Window-based text editor 
Interface Builder 


Server means that existing applications 
that run on other Unix windowing sys- 
tems will have to be modified to run 
under the NeXT windowing system. 
However, a Unix application that uses 
conventional console I/O will run inside 
the Console window without modi- 
fication. 


The Development Environment 

The primary objectives of the NeXT pro- 
gramming environment are to simplify 
the development of interactive user inter- 
faces and to simplify the creation of new 
applications through the use of object- 
oriented programming. 

Other systems employing graphical in- 
terfaces—like the Macintosh, for exam- 
ple—are great for the end user but ex- 
tremely complex for programmers, 
particularly in developing a working user 
interface. To ease the burden of this task 
for the developer, the NeXT system in- 
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Object-oriented software kits: 
Application Kit 

Sound Kit 

Music Kit 


High-speed text-retrieval 
application (called *Find") for 
Standard reference works: 
Merriam-Webster 's Ninth 
New Collegiate Dictionary 
Merriam-Webster's Collegiate 
Thesaurus 
The Oxford Dictionary 
of Quotations 
Documentation for all bundled 
software: users manuals 
and programmer's manuals 
Literature: 
Oxford University Press ' William 
Shakespeare: The Complete Works 
User-created text files, 
such as mail or documents 


Applications: 
Personal text database 
Electronic mail application 
with graphical interface and ability 
to attach voice messages 
Word processor 
Window-based file manager 
Mathematica 
(Wolfram Research, Inc.) 


cludes tools for building interfaces to the 
NeXT windowing system, and also tools 
for object-oriented programming. 

The NeXT system software includes 
an ANSI C compiler and an object-ori- 
ented preprocessor called Objective-C, 
developed by Stepstone Technologies. 
Objective-C allows you to define objects 
as groups of C procedures. 

NeXT provides several libraries of 
ready-to-use objects, calles kits, for inte- 
gration into Objective-C programs. 
These kits provide a library of around 34 
objects for implementing the core func- 
tionality of a NeXT application, although 
a programmer would normally use only a 
small subset of these objects. This li- 
brary is known as the Application Tool- 
kit, and the Objective-C interface can ac- 
cess it directly. 

Object-oriented programming allows 
a one-to-one correspondence between 
objects on the screen and objects in your 


program. An object consists of data 
(called instance variables) and execut- 
able code. If the object is to be visible on 
the screen (a window, for example), the 
code also contains an entity called draw- 
Self:: that’s composed of C code, Ob- 
jective-C code, and PostScript code, 
which is used to describe the appearance 
of the object to the Window Server. 

Probably the key concept with respect 
to user interfaces is that objects can re- 
spond directly to messages generated by 
user actions. Rather than having to write 
lines of conditional statements in C code 
to respond to user actions, the user ac- 
tions are interpreted as messages other 
objects can understand. For example, 
you might have an object in your pro- 
gram called **Window," which can 
understand the “Close’’ message sent by 
а user response. 

NeXT provides a program called In- 
terface Builder that allows you to interac- 
tively build user interfaces for your pro- 
grams. Interface Builder lets you design 
the layout of a graphical user interface by 
selecting buttons, menus, and other ob- 
jects from an object library to include in 
your application. 

This function is somewhat similar to 
ResEdit on the Macintosh. However, In- 
terface Builder goes further—it allows 
you to define connections between ob- 
jects. That is, Interface Builder lets you 
specify actions for the objects to perform 
in response to user actions on other ob- 
jects. For example, you could build à 
Beeper button object into your program 
interface simply by selecting a prototype 
button from Interface Builder's on- 
screen inventory, moving it to where you 
want on the screen, giving it a label, and 
assigning an action (say, ernit a beep) to 
be performed when a user clicks on the 
button. 

This is similar to the function of 
HyperTalk in Apple's HyperCard pro- 
gram. The big difference, however, is 
that Interface Builder generates the 
binary descnption of the object that you 
can integrale into programs. 

You can also create custom objects by 
selecting an object that most closely re- 
sembles what you want and customizing 
its appearance and behavior. NeXT's 
goal is to supply enough objects so that a 
programmer could select objects and de- 
fine their connections, making it possi- 
ble to built an application from scratch 
writing little or no code. 

In addition to the Application Kit and 
Interface Builder, the NeXT system soft- 
ware includes kits for working with 
music and sound. The Music and Sound 
Kits provide objects for integrating these 
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features into your programs. There is 
also a number of library functions (not 
objects) that allow you to tap into the pro- 
cessing capabilities of the DSP. These li- 
braries provide some 50 functions for 
performing tasks like fast Fourier trans- 
forms, and spectral filtering. 

NeXT supports the concept of “shared 
libraries” in its development environ- 
ment. This means that multiple applica- 
tions and processes can share a single 
copy of executable code from the object 
library. Although library sharing was 
not implemented when we saw the cube, 
it should improve performance and re- 
duce the memory and storage require- 
ments of applications. 


Applications 

NeXT will bundle several applications 
with the machine. These include the 
word processor, WriteNow, that is 
owned by NeXT and is currently distrib- 
uted by T/Maker for the Macintosh. The 
system software also includes the stan- 
dard Unix Mail program equipped with a 
graphical front end that can attach voice 
messages to mail files, a file-searching 
program called Find, C and Objective- 
C, a symbolic debugger, and on-line 
documentation. It also has educational 
and reference tools such as Webster's 
Dictionary, the complete works of 
Shakespeare, and Mathematica from 
Wolfram Research (see the text box 
"Bundled Software" at left). А personal 
text database allows you to automatically 
index all your word processing and elec- 
tronic mail communications so you can 
recall documents or memos based on 
keywords instantly. 

An important goal of the NeXT soft- 
ware environment is the development of 
"digital libraries." With its erasable 
256-megabyte magneto-optical disk, 
NeXT hopes to promote the idea of easily 
accessible text databases. In the educa- 
tional market, these databases will in- 
clude encyclopedias, dictionaries, text- 
books, and other reference works. 

NeXT's first software release lays the 
groundwork for the company's plans for 
the nineties. The DSP and the kits for 
programming it offer exciting possibili- 
ties for new real-time applications. It 
will be interesting to see how the soft- 
ware will be used and what new applica- 
tions will be developed. 


One Giant Step Forward? 

The cube is an impressive technical 
achievement. We liked the carefully 
thought-out design that didn't just use 
fast components, but covered every as- 
pect of moving information through the 


system. The choice of NuBus for the 
backplane bus is an excellent one; it goes 
a long way toward providing the hard- 
ware support for the cube's planned 
multiprocessing capability. 

Considering the amount of informa- 
tion that the machine 15 expected to use, 
the high-capacity magneto-optical drive 
is a good design choice. The graphical 
interface uses the well-documented Post- 
Script imaging language and poes a long 
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way toward hiding the uglier side of Unix 
from the user. The facility with which 
NeXT's object-oriented programming 
environment reduces the work needed to 
write an event-driven program is also 
impressive. 

It is indeed a machine for the nineties. 
It represents a bold step forward both in 
hardware and software design and effec- 
tively redefines what constitutes “stan- 
dard equipment.” 

However, as we go to press, some big 
questions remain unanswered. One re- 
lates to the performance of the machine. 
In our limited time with several beta 
cubes, it was difficult to judge the overall 
performance. Display PostScript opera- 
tions were very fast, putting to rest the 
controversy of Display PostScript's per- 
formance, at least as far as the cube is 
concerned. 

However, disk read/write operations 
seemed pretty slow—perhaps because so 
much beta debugging code was being 
carried along as baggage, and because li- 
brary sharing was not yet implemented. 
We saw the magneto-optical disk drive in 
operation, but it still had some operating 
bugs, and its 96-ms access time might be 
a source of frustration if it's used as the 
main system drive. At this point, we can- 
not comment on its reliability. 

Another question is whether software 


developers will support NeXT. The pri- 
mary obstacle to the acceptance of Unix 
in the general marketplace has been the 
lack of software applications. Software 
developers are faced with choosing be- 
tween Macintosh, OS/2, DOS, and now a 
new version of Unix with a proprietary 
windowing system. To be successful, 
NeXT will need substantial support from 
software developers; at the time of our 
visit, only about 10 developers had 
signed on, and NeXT would not release 
their identities. 

The concern about outside develop- 
ment 15 perhaps tempered by two facts. 
First, the object-oriented environment 
should simplify moving existing Unix 
programs to the machine. Second, cach 
cube is a complete development system, 
since all the development tools—com- 
pilers, object libraries, and Interface 
Builder, are bundled with the machine. 

Then there's the question of NeXT's 
target market—higher education. While 
the machine is certainly a perfect fit for 
the university community, universities 
are not known for being big spenders. 
Certainly, many students will have a 
hard time coming up with $6500 or more 
for a computer, let alone another $1995 
Or so for the laser printer, and perhaps 
$1495 for a second magneto-optical 
drive for backups. 

Of the cube's design, Jobs told us, “If 
you want to make a revolution, you have 
to raise the lowest common denomina- 
tor." That's true, but you also have to get 
the product into the hands of enough rev- 
olutionaries to make a difference. Yet it's 
clear NeXT is thinking small, at least in 
terms of initial marketing. 

Dan’l Lewin (NeXT's vice president 
of marketing and sales) told us, “We 
built the company not to need huge num- 
bers.” And Jobs said, "We'll focus on 
other markets in the future, but we're not 
going to do it today. There's no reason 
why we can't do very well in [the educa- 
tional] market alone." 

Perhaps. But considering the ma- 
chine's capabilities, we can't help but 
wonder if NeXT is being too conserva- 
tive in its marketing plans. If so, it seems 
that NeXT may have to be able to endure 
some lean years until the machine 
catches on in the early nineties. № 


Tom Thompson has a BSEE from Mem- 


phis State University and is a BYTE se- 


nior technical editor at large. He can be 
contacted on BIX as "tom. 1hompson. " 

Nick Baran has a BSME from Stanford 
University and is a BYTE technical editor 
based in San Francisco. He can be 
reached on BIX as "nickbaran. " 
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The Dell System 220. 
Once again the critics 
stole the words right 

out ofour mou 


“The Dell System 220 runs most PC Labs system 
benchmark tests at speeds that would make you think 
youre running a 386,” 


—PC MAGAZINE 


“е Dell machine is renewed evidence that the 
price of 286-based desktop equipment continues to 
drop rapidly, making such machines very attractive for 
daily work under MS-DOS even as they hold out the 
promise of running OS/Z in the future” 


—WILL FASTIE, PC WEEK 


-includes a years on-site support...in the price of the 
computer. T his is the sweetest support deal offered by any 


computer vendor in the industry” 
—ERIC KNORR, PC WORLD 


“The hot item from a technical point of view ts the 
System 220 This machine runs a 286 processor at 20 MHz 
which is its major claim to fame.” 

·. Ле System 220 has more going for it than just speed." 
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The reviews are beginning to pour in. 

And they read like a wish list for 
every power user looking to exceed the 
ordinary limitations of a 286 computer. 

The computer everyone is praising in 
such glowing terms is the Dell System 220. 

The first 286 computer with a clock 
speed of 20 MHz. 

Its totally MS-DOS” and MS" OS/2 
compatible. Yet it sells for much less than 
you may pay for a 3861 computer. 

Because you buy it direct from us. 

Eliminating the mark-ups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Texas. 

We put each and every one through 
a comprehensive burn-in and a battery of 
diagnostic tests before we ship it. 

And after we ship, we give you the 
best technical support you'll find any- 
where in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 


Almost any question you may have 
about a Dell system can be answered over 
the phone. 

And, in the rare case, that your ques- 
tion cant be answered Бу ап ordine tech- 
nician, wel send a Honeywell Bull tech- 
nician by the next business day 

A full year of on-site Honeywell Bull 
service is included within the purchase 
price of your Dell system. 

Your Dell computer also comes with 
a thirty-day money back guarantee. 

And we back every one of our com- 
puters with a one year limited warranty 
on materials or workmanship. 

For more information about Dell 
computers, read the reviews in the trade 
press, turn the page, review our product 
offerings, and call us at (800) 426-5150. 

You'll like what we have to say. 


TO ORDER, CALL 
am &()()-476-5150 


SAE IN THE US. AND CANADA 
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The Dell 


Computer 
Store. 


Welcome to our store. 
| We "— youll find this an extremely 
pleasant shopping experience. 

Our sales staff is on hand to serve you 
from 7AM to 7PM (CST) from Monday 
thru Friday 

Just call (800) 426-5150 and we'll give 
you the technical assistance and informa- 
tion you need to make sure youre buying 
the system that’s right for your needs. 

Then you have the option of either 
a direct purchase or your company can take 
advantage of our Leasing Plan. 

Once you've made your choice, our 
Total Satisfaction Guarantee gives you 
thirty days from the day you receive your 
system, to decide if you are absolutely, 
totally satisfied with the product. 

If you're not, simply return the system 
and you'll receive a full refund. No ques- 
tions asked. 

Your Dell computer is supported by a 
team of technical experts that can be reached 
every business day, from 7AM to 7PM (CST), 
simply by calling (800) 624-9896. 

In most cases, any question you may 
have about your Dell system can be 
answered by one of our technicians on 
the telephone. 

Our technicians are also supported by 
Honeywell Bull service engineers who can 
be sent to your office by the next business 
day, should on-site service be required. 

This optional service contract is avail- 
able in over 9596 of theUnited States, with 
over 1000 engineers in 198 service locations. 

We also offer a One Year Limited 
Warranty” which warrants each system we 
manufacture to be free of defects in mater- 
ials and workmanship for one full year. 

Feel free to call or write for the com- 
plete terms of our Honeywell Bull Service 
Contract, Guarantee and Warranty. Dell 
Computer Corporation, 9505 Arboretum 
Blvd., Austin, Texas 78759-7299 
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THE NEW 
20 MHz 3867 
SYSIEM 


310. 


The top of the line. 1:5 our highest 
performance computer available, 
faster than the ІВМ PS/2t Model 
80 and the Compaqt 386/20. It 
runs at 20 MHz with the latest 32- 
bit architecture. Since it also has 
Intels Advanced 82385 Cache 
Memory Controller, and high per- 
formance disk drives, the System 
310 is ideal for intensive database 
management, complex spread- 
sheet development, CAD/CAM, 
desktop publishing or perfor 


mance as а network file server. 


Standard Features: 

и intelt 80386 microprocessor 
running at 20 MHz. 

в! MB of RAM (640K usable) 
expandable to 16 MB without 
using an expansion slor. 

8 Advanced Intel 82385 Memory 
Controller with 32 KB of high 
speed static RAM. 

® Socket for 20 MHz 80387 or 
Weitek coprocessor. 

2525" L2 MB or 3.5" 144 MB 
diskerte drive. 

а Dual diskerte and hard disk 
drive controller. 

s Enhanced 10[-Кеу keyboard. 

» | parallel and 2 serial ports. 

в 200-wart power supply. 

в 8 expansion slots (6 available). 


Performance Enhancements 
(Systems 310 and 220): 

a 384 KB of dedicated RAM is 
used by portions of the system 
software for increased 
performance. 

"Lease for as low as &145/ Month. 


Hard Disk 


VOA 
Mona 


| System 310 | With Monitor & Adapter 


THE NEW 
20 MHz 286 
SYSIEM 


220. 


А fast as most 386 computers, 
at less than half the price-- more 
power for the money than any 
other system. An 80286 sysrem 
that runs at 20 MHz, with less 
than one wait state. Completely 
compatible for both MS-DOS® 
and MS* OS/2 applications (ir 
runs faster than IBM PS/2 Model 
80), and with a remarkably small 
footprint, the System 220 is the 
ideal executive workstation. 


Standard Features: 

= 80286 microprocessor running 
at 20 MHz. 

в | MB of RAM (640K usable} 
expandable to 16 MB (8 MB* 
on system board). 

а Page mode interleaved memory. 

= Integrated diskette and VGA 
video controller on system 


2 One 3.5” 144 MB diskette drive. 

в Integrated high performance 
hard disk interface on system 
board. 

в Enhanced 101-Кеу keyboard. 

е | parallel and 2 serial ports. 

= LIM 4.0 support for memory 
over | MB. 

в Three full-sized АТ? compatible 
expansion slots available. 

а Socket for 80287 coprocessor. 


tions: 
= External 5.25" LZ MB diskette 
drive. 
2.55" 1.44 MB diskette drive. 
® Intel 80287 coprocessor. 
s | MB RAM upgrade kit. 
**Lease for as low as $85/Month. 


System VGA 
VGA | YGA 4 
220 Color 
Plus 
One 
Diskette $2299 | $2499 | $2,599 


THE 
12.5 MHz 
SYSTEM 


200. 


А great value in a full-featured AT 
compatible. An 80286 computer 
running at 12.5 MHz, this compu- 
ter is completely MS-DOS and 
MS 05/2 compatible. The System 
200 offers high speed drive options, 
industry standard compatible BIOS 
and on-site service. As Executive 
Computing said of this computer's 
predecessor, “If faster pracessing 
aftecting your purchase decision, 
this machine might be the ideal 
choice for your office” 


Standard Features: 

= Intel 80286 microprocessor run- 
ning at 12.5 MHz. 

2640 KB of RAM expandable to 


16 MBí4.6 MB*on system board). 


2525" 12 MB or 35" 1.44 MB 
diskette drive. 

® Dual diskette and hard disk 
drive controller. 

a Enhanced [0]-Кеу keyboard. 

= | parallel and 2 serial ports. 

a 200 watt power supply 

а Real-time clock. 

= 6 expansion slots. (4 available 
with hard disk drive controller 
and video adaptor installed). 

a Socket for 8 MHz 80287 
coprocessor. 
Options: 

в 512 KB RAM upgrade kit. 

s 8 MHz Intel 80287 coprocessor. 
**Lease for аз law as $78/Month. 


xcd With Monitor & Adapter 


A Full Line Of Computers With 
A Full Line Of qaem amid 


At Dell, we understand that 
different users have different needs. 
So we tailor each system to the 
users individual requirements. 

We offer monitors, graphics 
boards, tape backups, dot matrix 
and laser printers, hard disk and 
diskette drives, expanded memory 
boards, serial mice and more. 

We also offer third party soft- 
ware applications for virtually 


every business application includ- 
ing: accounting, communications, 
desktop publishing, graphics, word 
processing, integrated applications 
and user training 

So when your Dell System 
arrives, you can do productive 
work the minute you unpack 
the box. 

We can build you the system 
you've been looking for. 


COMMON TO THE SYSTEM 310, SYSTEM 220 AND SYSTEM 200: 


The Dell System Analyzer. Guaranteed hardware and software compatibility Security lock 
with locking chassis. 12 month on-site service contract (Available on complete systems). 


PRINTERS/SOFTWARE. We offer a full line of printers and popular software. 
All printers come with our 30-day money-back guarantee. 


LASER PRINTERS. 


LASER SYSTEM 150; 85995. LASER SYSTEM 80; $3,295. LASER SYSTEM 60; $2,195. 


[5 pages per minute, text 
and full-page graphics. 
Dual 250 sheet-input trays. 


DOT MATRIX PRINTERS. 


PRINTER SYSTEM 800; 

$699.95. 

Highest resolution text and 
| graphics from a 24-wire dot 

matrix printer. 

Draft quality at 200 cps. 

Correspondence quality 

at 132 cps. 

Letter quality at 66 cps. 

Standard parallel and serial 

interfaces. 


549995. 


OPERATING SYSTEMS. 


8 pages per minute, text 
and full-page graphics. 


PRINTER SYSTEM 600; 


9-wire dot matrix. 
Draft quality at 240 cps. 
Near-letter quality at 60 cps. 


Standard parallel interface. 
Wide carriage. 


6 pages per minute, text 
and full-page graphics. 


PRINTER SYSTEM 300; 
$199.95, 

9-wire dot matrix. 

Draft quality at 144 cps. 
Near-letter quality at 36 cps. 
Four standard fonts. 

Paper parking. 

Standard parallel interface. 


Dell Enhanced MS-DOS 33 with disk cache and other utilities; $119.95. 
Dell Enhanced MS OS/2 Standard Edition 10 $324.95. 


DELL 


COMP. РЦ T ER 
CORP ORATION 


TO ORDER, CALL 


800-426-5150 


IN THE US. AND CANADA 


All prices and specifications are subject to change without notice. Please inquire for current details. Dell cannot be responsible for 
errors in typography or photography In Canada, leasing is not currently available and configurations and prices may vary Microsoft? 
MS* and MS-DOS* are owned by Microsoft Corp. +Signifies registered or unregistered trademarks owned by entities other than Dell 


Computer Corporation. *Available January 1,1989. **Payments based 
© 1988 DELL COMPUTER CORPORATION, 


Circle 99 on Reader Service Card 


ona 36-month open-end lease. Please inquire for further details. 
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А roundup of 10 

packages reveals project 
management software's 
potential and its pitfalls 


Lamont Wood 


he concepts that underlie project 
management software have been 
around for decades. Only re- 
cently, however, have these con- 
cepts been moved to the microcomputer. 
Today, managers are increasingly em- 
bracing project management software for 
microcomputers. Some 100 packages are 
available. Functionality ranges from the 
trivial to the overwhelming, and prices 
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PRODUCT POCUS 


B PROJECT MANAGEMENT 


The Promise of 


range from inexpensive shareware to 
products priced up to $10,000. 

Most project management software 
uses practices that were in circulation by 
World War I. They are, by and large, 
database programs with built-in workday 
and workweek calendars, producing 
charts that anybody who built ships in 
the Kaiser's war would feel at home 
reading. But they also use later tech- 
niques—like the CPM (critical path 
method), formulated by Du Pont and 


| Manager 1 


Remington Rand Univac in the 1950s, 
and PERT (program evaluation and re- 
view technique) charts, developed by the 
U.S. Navy about the same 
time. 

Some programs take the 
concept even further by pro- 
viding a variety of features, 
like autornatic resource lev- 
eling, a graphical interface, 
and interactive graphics dis- 
plays. However, no package 


Project C 


Phase 2 


Project 


now available offers an ideal mix of such 
features. 

I examined a representative sampling 
of popular project management packages 
available for under $2000. I tested 10 
such packages. Due to the idiosyncratic 
nature of projects and the different tech- 
niques with which the packages input and 
manage information, across-the-board 
performance benchmarks would not pro- 
vide meaningful results, and 1 didn't at- 
tempt any. 


Project A 


Phase 2 


Major Considerations 

Project management software isn't for 
everyone. The types of projects that these 
packages handle best are long-range 
group efforts with a definable beginning 
and end. Project management software is 
not designed for scheduling the coverage 
of daily chores, although you could prob- 
ably trick some of these packages into 
doing so. Ап example of a suitable proj- 
ect commonly used by project manage- 
ment software vendors is the construc- 


Manager 2 


Project B 


anagement 


tion of a house. The construction of a 
nuclear submarine is a commonly used 
example of a complex project. 

The advantage to using project man- 
agement software is that it makes plan- 
ning and updating easier as a project pro- 
gresses. By contrast, with traditional 
paper tracking, you would need to log 
everything in and then redraw related 
charts and recalculate schedules. With 
project management software, you sim- 
ply log in the update information and the 
program handles the rest automatically. 

Planning and managing a project re- 
quires juggling tasks, resources, and 
time, and you must input relevant infor- 
mation for all three categories. The man- 
ner in which you enter this information 
varies from program to program. Tasks 
are the discrete activities into which you 
break up the project. Examples include 
pouring a foundation or framing the 
walls for a house. Resources include the 
labor, equipment, and materials needed 
for each task. 

Some tasks must precede 
Others, and you must define 
these relationships when you 
input project information. 
For example, you have to 
pour the foundation before 
you can frame the walls, and 
the walls must be up before 
you can start the roofing. If 
one task can start only after 
another ends, the relationship 
is categorized as finish-to- 
start. If both must start at the 
same time, then 
it's called start-to- 
Start. 

Once you've de- 
termined all the 
tasks involved to 
complete the proj- 
ect, it becomes ob- 
vious that the tasks 
follow in succes- 
sion and that inter- 

continued 


Phase 2 


NOVEMBER 1988 - BYTE 181 


PRODUCT FOCUS 
PROJECT MANAGEMENT 


Table 1: Capabilities, features, and pricing vary widely among the 10 project management programs reviewed. 


Product Price  Diskformat Language Minimum syatem requirements Manual 
DOS Display RAM Disk drives Hard disk 
version space 
InstaPlan 1.038 $99 4 534-inch C 2.11 Mono 512K 2 floppy 12M 162-раде manual; 
or 2 3¥2-inch or hard 36-page PERT 
option guide 
MicroTrak 1.6 $595 2 5V4-inch C 2.0 Mono 256K3 1 floppy 0.4 M 205 pages 
or 2 3V2-inch or hard 
Pertrnaster $1495 7 54-inch C 2.0 Mono 320K 2 floppy 24М 372-page manual; 
Advance 2.0 or hard 82-page tutorial 
PMS-I 8.1 $1295 45%-inch BASIC, C, 2.1 Mono 512K 1 floppy, 1M 147-page user's 
or23¥2-inch assembly 1 hard guide; 90-page 
tutorial 
Pro Path Plus $495 3 5V4-inch BASIC, 2.1 Mono 384K e floppy 1.1 M 267 pages 
1.0 Level 26 assembly or hard 
SuperProject $695 4 5'4-inch с 2.0 Mono 512K e floppy 1,4 М 495-pagemanuai, 
Expert 1.0 or 2 3Vs-inch or hard 36-page 10- 
minute guide 
Time Line 3.0 $595 4 5V4-inch Modula-2 2.0 Mono 470K Hard 19M 900-page manual; 
B-page getting 
started booklet 
Timepiece 1.3 $495 7 5V4-inch C 20 CGAor 512K 1 floppy, 0.7M 276-page user's 
Hercules 1 hard guide; 76-page 
mono tutorial; 15-page 
installation guide, 
14-page product 
update 
Topdown Project 999 4 5%-inch C 2.11 CGAor 384K 2 floppy 0.6 M 150 pages 
Planner 1.01 and 2 3Vz-inch Hercules or hard 
| топоз 
ViewPoint 3.0 $1995 6 5'4-inch C 3.0 CGA 512K 1 floppy, 0.8 M 408 pages 
1 hard 


t T = &ime-scaled network diagram, G = Gantt, Н = reasource-cisinbution utogram, Р = PERT, W = work breakdown structure 


| 1 ith по resources defined 

| 1 АВОВОГЫ 384K bytes needed wath PloLTrak орол 
4 With no tasks defined. 
à Requires optional $40 driver software. 


task relationships must be determined. 
The delay of one task may create a dom- 
ino effect that delays the entire project. 
Such tasks form what is called the criti- 
cal path. Other tasks are noncritical— 
unless they get excessively delayed. A 1- 
day delay in pouring the foundation will 
delay the project by 1 day. A 1-day delay 
in landscaping will not delay the project 
(although a 2-month delay might). The 
amount of delay a task can experience be- 
fore it delays the whole project is called 
its float. 

Resource planning, meanwhile, is 
complicated because resources come in 
discrete, finite quantities and also cost 
money. A carpenter, for instance, can 
work only 8 hours a day. To hold costs 
down, you'll want to schedule the car- 
pentry work efficiently. 
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As you enter the resource information, 
some packages ask you to show whether 
each item has a fixed cost or a variable 
cost. For example, labor is a variable 
cost, since you can reduce the overall 
cost of it with efficient scheduling. But 
with fixed-cost items, like lumber, sched- 
uling only changes the delivery date. 

Then there's time scheduling. Project 
management software usually lets you 
define your own calendar, taking holi- 
days and weekends into account. The 
software then uses this calendar for 
scheduling and plotting purposes, auto- 
matically working around days that 
aren't workdays. Simpler packages as- 
sume one calendar for the whole project. 
Others let you define a calendar for each 
resource, and they let you figure in indi- 
vidual vacations and even downtime ex- 


pected due to bad weather, for example. 

Once you've input task, resource, and 
cost considerations, the software should 
schedule tasks and calculate project costs 
automatically. All the programs in this 
review have this capability. As the proj- 
ect proceeds, all these programs provide 
a way to update the information to show 
how long tasks really took and how much 
they actually cost. Most of the programs 
also let you show variances—the differ- 
ence between the plan and what actually 
happened. Some packages also let you 
specify multiple time estimates (1.e., op- 
timistic, pessimistic, and most likely 
time scenarios) and make projections for 
each. 

Surprisingly, one thing you don't al- 
ways get is automatic resource leveling— 
the ability to schedule a project to make 


PRODUCT FOCUS 


PROJECT MANAGEMENT 
a a £e ui S e RR RR 


Maximum capabilities Time Task Automatic Variance Printer Charts User 
Tasks Resources Calendars  intertnek scale prioritizing resource tracking graphics supported! interface 
relationships : leveling 
1400?  Limitedby — 1per Unlimited —  Hoursto о Ф Option € T,.G,H,and  Lotus-type 
memory resource years others; P menus 
optional 
5000 Limitedby tper  100preceding, Daysto О О ^ Option Талаб Menu 
disk space project unlimited months (optional) 
succeeding 
1800 Limitedby Тре 1800 1/80 day to e © e о Т, Ө, Р, Н, \, Lotustype 
diskspace resource, months others manus 
task, and 
project 
3000 192 1 per 1500 Days to © О © Option — T, G, P,H, Menu 
project months others 
500 60 1lper  tOpreceding, Quarter о ә ә o G, P. H Menu 
project unlimited hours to 
succeeding years 
1560? 15004 1 per Unlimited Hours to o e o 3 T,G,P,H,W, Lotus-type 
resource years calendars manus 
1000 300 1 per Unlimited Minutes to w < ы Option С, Н, network  Lotus-type 
project months diagram menus 
500 Limitedby 2 per Unlimited Hours to © O m e T, G, H Graphical 
disk space project years 
15002 30004 1 per Unlimited Hours to э э © Ф T,G,P,H, Graphical 
resource years others 
Limited by Limtedby 10 per Unhmited Days to о э e Option T,G,P,H,W Graphical 
disk space disk space project years 
Q-Ye& OsNo 


tasks fit available resources and time. 
Some packages with automatic resource 
leveling also let you prioritize each task 
and use that information during auto- 
matic resource leveling. 

While most of the programs require 
entering task relationships by typing in 
an ID number or a task name, some offer 
a graphical, point-and-shoot type of in- 
terface, which lets you draw connections 
on the screen using the arrow keys or a 
mouse. These packages tend to be more 
expensive, however. 


Producing Charts 

Whether scheduling is automatic or man- 
ual, the interaction of tasks, resources, 
and time gets complicated fast and is best 
tracked visually. A key feature of project 
management software is its ability to 


generate a variety of printouts for this 
purpose. Each program generates a vari- 
ety of charts that fall into the following 
broad categories: 


* Gantt charts: Designed to help manage 
shipbuilding during World War I, Gantt 
charts represent tasks as horizontal 
shaded bars that are drawn to a common 
time scale (see photo 1). Usually, there's 
one task per row, and simultaneous tasks 
appear as bars stacked on top of one an- 
other. The course of events, when sorted 
by date, flows from the top left to the 
lower right. The method is named for its 
inventor, Henry Laurence Gantt. 

* PERT charts: Created by the U.S. 
Navy to help in the design of the Polaris 
nuclear submarine, PERT is actually a 
technique incorporating the CPM. PERT 


charts are project network diagrams that 
put each task in a box, with lines between 
boxes showing task relationships (see 
photo 2). Relationships, not scheduling, 
are the main concern here. 
© Time-scaled network diagrams: These 
charts differ from vendor to vendor, but 
they are often the ultimate product of 
project management software, combin- 
ing the concepts of PERT and Gantt. 
Tasks are shown in boxes laid out accord- 
ing to a time scale and connected by rela- 
tionship lines. A heavy or double line 
usually denotes the critica) path line. 
» Resource-distribution histograms: 
These graphically show the demand for a 
particular resource over time (see photo 
3). For example, you might plan to hire 
three carpenters on Wednesday, but the 
continued 
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histogram may reveal that on Wednesday 
you'll need five carpenters to handle all 
the tasks scheduled for that day. 

* Other plots: One example is à work 
breakdown structure (WBS), which ar- 
ranges tasks graphically to present the 
structure of activities or cost accounts 
(see photo 4). These usually look like an 
organization chart. 


What follows is an evaluation of the 10 
project management programs ] exam- 
ined (see table 1). I ran them on an IBM 
PC AT clone using a 16-MHz 80386 
CPU and Hercules monochrome graph- 
ics (except where color was mandatory) 
and running under MS-DOS 3.3. I tested 
printing capability with a Quadram 
QuadLaser emulating a Hewlett-Packard 
LaserJet, a Qume daisy-wheel printer, or 
an Epson dot-matrix printer, as each 
package required. 


InstaPlan 1.03B 
This $99 package from InstaPlan Corp. 
requires two 5%- or 3!^-inch floppy disk 
drives and 512K bytes of RAM. Three 
options аге available: a $70 set of notepad 
utilities, a $70 facility for tracking with 
variance reporting, and an $80 PERT- 
chart generator. The review copy had the 
latter two options. While InstaPlan's 
base price seems low, many of the other 
packages include InstaPlan's optional 
functions. А fully configured version, at 
$320, moves the program closer to the 
prices of other low-end packages. 
InstaPlan uses a command interface 
reminiscent of Lotus 1-2-3 (e.g., press- 
ing the Slash key brings up a command 
menu). Aside from the commands used 
for filling and editing the lists of tasks 
and resources, you can view the data as a 
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Photo 1: А Сали chart generated by SuperProject Expert. 
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PERT chart, a Gantt chart, and a "load 
chart," or resource-distribution histo- 
gram. 

The on-screen PERT chart is actually 
a three-tiered vertical WBS in a screen 
window (see photo 5). The task currently 
highlighted in the task list is in the mid- 
dle of the window, with its predecessors 
boxed above it and its successors boxed 
below it. Critical path connections ap- 
pear as double lines, and you can see 
more of the chart by scrolling through 
the list. The histogram highlights over- 
load situations, where resource demand 
exceeds supply, and you can assign sepa- 
rate calendars to each resource. 

After you've defined tasks and re- 
sources, the program assigns them to 
each other through what appears to be a 
spreadsheet—resources are displayed 
along the top, and tasks along the left 
side of the screen. At the cel] where a re- 
source and a task intersect, you can de- 
fine the relationship. For example, 
where a carpenter resource and a fram- 
ing task intersect, you might enter 8h/d 
for 8 hours daily. Costs for each task 
group and the project total are also 
shown on this screen, and these change 
as you define relationships. 

InstaPlan includes automatic resource 
leveling, but you should use it only when 
you don't mind changing the completion 
date. You can tell this function not to 
change tasks on the critical path, or you 
can have it schedule a specified percent 
of available resources (using more than 
100 percent lets you see what adding peo- 
ple would do to the schedule). 

The optional tracking module lets you 
save your initial plan as a "reference 
plan," and then you can update the work- 
ing version of the plan with ongoing com- 


Expert. 


pletion data, using the spreadsheet view. 
Subsequent Gantt charts will then show 
the current plot and the baseline plot of 
each task, so that problem areas will 
stand out. 

The PERT-module option prints beau- 
tiful charts, complete with a symbol key 
and even a "sign-off block," as is nor- 
mally included in the corners of blue- 
prints for an approval signature. The 
charts come out lengthwise on multiple 
sheets, which you reassemble. 

The Gantt charts are equally hand- 
some, although the bars are so large that 
only eight tasks fit on a page. Relation- 
ship lines also connect the bars in the 
Gantt chart. InstaPlan covers the basics, 
but it doesn't have task prioritizing and it 
doesn't support plotters. It also doesn't 
let you specify multiple time estimates, 
but neither do most packages in this price 
range. IrstaPlan's low price and its high- 
quality printer graphics make it an excel- 
lent choice for those who can live without 
more advanced features. 


MicroTrak 1.6 
This $595 package from SofTrak Sys- 
tems requires a 5'4-inch or 34-inch 
floppy disk drive and 256K bytes of 
RAM. To print network diagrams, how- 
ever, you must buy a $295 companion 
product called PlotTrak, which requires 
an additional 384K bytes of RAM. 
High-priced multiuser versions of 
MicroTrak are also offered for Unix- 
based systems and for DEC minicomput- 
ers. The user interface shows the mark of 
the mainframe world—it's less flexible 
than InstaPlan and other programs. You 
fill in "fields" on the screen, and when 
you've filled all of them, the program 
asks 1f you want to edit the screen or go 


Photo 2: A typical PERT chart created with SuperPraject 


on to the next one. 

MicroTrak doesn't support ASCII 
character graphics, and the time scale 
network diagrams that it produces are 
based on typewriter-style graphics that 
aren't terribly edifying. Likewise, the 
Logic Diagram Report, a PERT chart, is 
created with equal signs, minus signs, 
and periods. Printer graphics are avail- 
able in the optional] PlotTrak module. 

Most of the output was in the form of 
tabular reports, with rows and columns 
of information and a variety of options as 
to what subject and how much detail to 
include. The Overuse/Underuse tabular 
report seemed to fill the niche usually 
filled by a resource-distribution histo- 
gram. 

MicroTrak does not support automatic 
resource leveling. There is only one cal- 
endar for the whole project, and it's modi- 
fied by simply listing the holidays. By 
contrast, other packages let you maneu- 
ver through an on-screen calendar grid. 

PlotTrak lets you plot Gantt and PERT 
charts using a MicroTrak schedule, and 
it supports Hewlett-Packard, Ioline, Hous- 
ton Instrument, CalComp, and Roland 
plotters. 

MicroTrak is a program done by and 
for people who are at home in the main- 
frame world. Its interface, its price, and 
its all-or-nothing approach to graphics 
all reflect this. As a project management 
package, it provides bare-bones func- 
tionality. It has no automatic resource 
leveling, you can create only one calen- 
dar, and the user interface is crude. 


Timepiece 1.3 

The interface in Timepiece is more ac- 
commodating. It provides menus and in- 
put fields that change as you go along. 


Photo 3: А resource-distribution histogram display in 


ViewPoint. 
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This package from Communications Dy- 
namics, which costs $495, requires a 
5'4-inch floppy disk drive, а hard disk 
drive, a CGA or Hercules graphics 
display, and 512K bytes of RAM. It sup- 
ports on-screen graphics and graphics 
printers, and it produced handsome 
graphs on my laser printer. 

When inputting resource data in 
Timepiece, you update the default set- 
ting, which says, for example, "cost 
type: variable. $500 per day. hours avail- 
able per day: 8." If you change “vari- 
able" to "fixed," the rest of the field dis- 
appears, since it no longer applies. When 
defining tasks, you can assign resources 
to them as you go along, selecting them 
from a pop-up menu that shows which re- 
sources you previously listed. 

Alternately, you can define the project 
by drawing a network chart on-screen, 
instead of listing the factors and having 
the computer draw the chart. You start 
with a chart on the screen showing Start, 
End, and a task box in between them. 
You can name and define multiple tasks, 
listing precedence relationships as you 
proceed, and Timepiece draws them in 
as you go along. While Timepiece adds 
tasks from left to right, you can nudge 
them up and down if the screen gets 
cluttered. 

Timepiece supports only two calen- 
dars per project and has no automatic re- 
source leveling. It can do variance re- 
porting, but it won't allow multiple time 
estimates. For project reporting, there 
are 19 canned report formats, with vari- 
ous options and levels of detail. You also 
can update the plan with percentages, 
completion dates, and actual costs, so 
you can track an ongoing project. 

Timepiece is undemanding—you don’t 


have to know much about the software to 
use it, and for that matter, you don't have 
to know much about project manage- 
ment. It seerns aimed at middle manag- 
ers who need to spend time where the ac- 
tual work is happening rather than 
learning software and fiddling with 
schedules, and its graphical user inter- 
face makes Timepiece easy to use. 


Pertmaster Advance 2.0 

If Timepiece provides a good user inter- 
face, Pertmaster Advance raises project 
management nearly to the level of a video 
game. This British package from Projec- 
tronix demonstrates many things a proj- 
ect management package should do. Not 
only does it support automatic resource 
leveling, it also has a "nudging" feature. 

At $1495, Pertmaster Advance is a se- 
rious system for serious users—at а seri- 
ous price. The program requires 320K 
bytes of RAM and two 5'&-inch floppy 
disk drives, although a hard disk drive is 
preferable. 

Pertmaster Advance supports up to 
two graphs at once in half-screen win- 
dows (see photo 6). If you have, say, a re- 
source-distribution histogram showing 
some overload, you can place it at the 
bottom of the screen. At the top of the 
screen, you open a Gantt chart showing 
only those tasks involving the overloaded 
resource. Then you set the two graphs to 
the same time scale with the same start- 
img point, 5o that they track each other. 

Next you can go into the Gantt chart 
and move one of the bars. This capability 
is unique among these packages—the 
software usually arranges the bars in re- 
sponse to your scheduling data. The 
tasks linked to that task rearrange them- 

continued 
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Photo 4: A work breakdown structure created with 
SuperProject Expert. 
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selves, and if you've affected the re- 
source demand, the histogram changes. 
So you can move bars on the Gantt chart 
back and forth until the histogram no 
longer shows a problem. 

An alternative is to trust Pertmaster 
Advance's resource-leveling “plan fit" 
command. If there is no required finish 
date, it can make everything fit. Other- 
wise, the program may leave some re- 
sources overcommitted. 

You can assign separate calendars to 
each task and resource, and you can have 
resources and subresources. Examples 
include assigning workers to crews, 
trucks to crews, and drivers to trucks. 

Pertmaster Advance can track ongoing 
projects and show variances. It also of- 
fers a mix of standard reports, including 
one numerical table that shows the de- 
mand for each resource on each day. But 
it doesn't let you create multiple time 
estimates. 

The program is also rather weak when 
it comes to printing. Its reports are well 
organized, but charts are limited to type- 
writer-style graphics unless you have à 
CalComp, Hewlett-Packard, or Houston 
Instrument plotter. 


PMS-II 8.1 

If Pertmaster Advance is for the more se- 
rious user, PMS-II from North American 
MICA is for the full-time, dedicated 
user—the person who sits in a shipyard 
office and does nothing but scheduling. 
This orientation is reflected in the man- 
ual, which assumes some training with 
the software and familiarity with the 
world of project management. It limits it- 
self to a general prose discussion of what 
needs to be done and how PMS-II accom- 
plishes it. There is, however, a separate 
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Photo 5: InstaPlan is less sophisticated than some other 
packages, but it's also one of the least expensive. 
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on-line manual with specific directions 
on using the software. 

PMS-II requires a 5%-inch or 3'4- 
inch floppy disk drive, a hard disk drive, 
and 512K bytes of RAM. By itself, PMS- 
II does task and resource scheduling 
only, and it costs $1295. However, I also 
looked at six submodules, and the price 
for the entire combination is $3695. 

PMS-II's manual is refreshingly jar- 
gon-free, with discussions on “loading 
your hard disk” instead of “installation 
procedures.” Even the on-screen mes- 
sages are less stilted, like Please be pa- 
tient while we figure this out. 

The six submodules define the re- 
source database, material delivery 
scheduling, graphics printer support, 
color plotter support, a report generator, 
and batch-processing macros for unat- 
tended operation. 

The material-scheduling submodule— 
unique among the packages I reviewed— 
is designed not only to let you know when 
to order things, but to help pool orders to 
get the best quantity discounts. 

You can define only one calendar per 
project. Each activity on the network dia- 
gram can have a text note appended to it 
recording your planning assumptions, 
interactions with contractors, or what- 
ever you want. The report generator in- 
cludes a database-type language with 
IF...THEN...ELSE logic to define re- 
port parameters. You can divide resource 
costs between general and administrative 
budgets. 

Amid all its features, PMS-II makes 
no effort to achieve a sophisticated user 
interface—PMS-II worries about your 
data, not about you. And for a system 
with its price tag, you'd expect automatic 
resource leveling, but it's not there. 


^ Last 
Cost: 


Pro Path Plus 1.0 Level 26 

The main thrust of Pro Path Plus, a $495 
program from SoftCorp, seems to be to 
provide nicely formatted reports for use 
at morning progress meetings at an on- 
site construction office. It supplies the 
usual Gantt and PERT charts, but it also 
has reports that might be useful in a 
world inhabited by people more inter- 
ested in precise pieces of information 
than in pretty charts. 

Pro Path Plus uses a pop-up menu user 
interface, and it can produce reports on 
cash flow, project milestones, and ex- 
pected completion dates. It also gener- 
ates to-do lists and Gantt charts. You can 
reduce the time scale of the Gantt charts 
from yearly down to quarter-hour incre- 
ments, with each character representing 
15 minutes. On-screen, you can change 
the time scale by pressing the Plus or 
Minus key. 

You can also create Gantt charts with 
one of three different time lengths for 
each task: the expected time, an optimis- 
tic time, and a pessimistic time. From 
these three values, it predicts a fourth, 
the duration you can expect within 50 
percent accuracy, and produces a Gantt 
chart. It then prints a report with a list of 
possible completion dates for each task 
and the chance of finishing by that date. 
Printouts are limited to typewriter-style 
graphics, however. 

Pro Path Plus does automatic resource 
leveling by delaying one or more tasks as- 
sociated with an overloaded resource. On 
the Gantt chart, it marks the tasks it de- 
lays with one “г” symbol for each unit of 
time that it has delayed the task. If what 
you see on the chart confuses you, press- 
ing F1 brings up a symbol legend. 

continued 


Photo 6: Pertmaster Advance lets you combine PERT charts 
and resource-distribution histograms on one screen. 


“I brought the excitement 
back to project scheduling with a 


product that really works for 


ROGER MEADE, PRESIDENT, SCITOR CORPORATION 
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Project Schedule’ 4. 
The difference is 
graphically clear: “Project Scheduler 4 
is the first PC-based pack- 
"Software products claim- age that integrates high- 
ing to be #1 in project resolution graphics with 


management aren't living 
up to their boasts. They 
have evolved by tacking 
new power features onto 
outdated versions at the 
expense of speed and 
usability. Their basic re- 
ports continue to be con- 
fusing and unreadable. 

“I challenged my devel- 
opment team to reverse 
this trend and build a 
totally new product with 
unmatched speed, power, 
and ease-of-use. They 
met this challenge with 
Project Scheduler 4. 


all the management tools 
you need. You understand 
more because you see 
more on the screen. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, deadlines, 
and resource bottlenecks 
are all spotted at a glance. 
“You see more on paper, 
too. Project Scheduler 4 
gives you beautiful, 
graphic reports that don't 
require tedious cut-and- 
paste assembly. They're 
instantly understandable. 
Not to mention simple to 


you: 


generate for impressive 
presentations. 

“Because scheduling 
is primarily а visual pro- 
cess, Project Scheduler 4 
uses an intuitive, graphic 
interface that gives you 
a clear view of the big 
picture. Gone are hard- 
to-remember commands 
and keystroke sequences. 
Here is the future of 
advanced productivity 
tools. 

"A project scheduler 
should help you manage 
your time, not waste it. 


Project Scheduler 4 is fast. Т 


In fact, it's much faster 


than most character- 
based systems. Its tremen- 
dous power is provided 
with ease and elegance. 

In other words, it's a proj- 
ect scheduler that really 
works for you? 

When your time is on 
the line, you should be 
using Project Scheduler 4. 
Call 415 570-7700 for more 
information and a free 
brochure. 
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Playing what-if games with resources 
is difficult because there is no central list 
of them—resources exist only by being 
listed under a particular task. 

Pro Path Plus is a limited package de- 
signed for middle-level managers, for 
whom fiddling with charts and com- 
puters is a secondary concern. 


SuperProject Expert 1.0 
SuperProject from Computer Associates 
International is available in high-end Ex- 
pert ($695) and low-end Plus ($395) ver- 
sions. ] reviewed SuperProject Expert; 
SuperProject Plus is similar to Expert, 
but it lacks automatic resource leveling, 
probability scheduling, and graphics 
printing. 

Like Lotus 1-2-3, SuperProject Ex- 
pert uses the Slash key to invoke a com- 
mand menu. You select options, like 
what chart to display, from pop-up 
menus. You can also compile proiect in- 
formation in an "outline" screen, and 
you can switch from there to a Gantt 
chart, PERT chart, WBS, or resource- 
distribution histogram. The PERT-chart 
screen is somewhat interactive—you can 
"scroll" from one task to another with 
the arrow keys, and pertinent informa- 
tion for that task appears in a pop-up box. 
You can also change this information on 
the Пу and thus edit the chart as you go 
along. 

Each chart's scale is changeable. This 
includes changing not only the time scale 
in a Gantt chart, but also the size of each 
task box in a PERT chart. You can reduce 
the size of the boxes until there is only 
enough room for the task ID number, 
making more of the project visible on the 
display. 

You can also specify optimistic, pessi- 
mistic, and likely durations and output 
them in Gantt-chart format. With this 
option, the software calculates the ex- 
pected duration (1.е., the optimistic, the 
pessimistic, and four times the likely du- 
ration, divided by 6), which it then uses 
for most other calculations. 

When tracking a project's progress, 
each task can have six different condi- 
tions: scheduled for the future, started 
late, in progress, interrupted, com- 
pleted, and finished late. The program 
does autornatic resource leveling and can 
report variances. Also, you can have a 
separate calendar for the proiect and one 
for each resource. SuperProject Expert 
also includes a macro language that auto- 
mates repetitive tasks or lets you set up 
unattended batch processing. 

Printer facilities include Sideways, a 
utility that outputs charts in landscape 
mode. Charts generated using Sideways 
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support graphics printing. On a laser 
printer, SuperProject Expert produced 
handsome PERT charts, but they lacked 
the accompanying symbols, legends, ti- 
tles, and frames produced by the other 
packages. 

Like most of the other packages, 
SuperProject Expert makes no effort to 
use a graphical interface. You enter data 
by filling out lists and fields. Other than 
that, however, there's little else you 
could ask for amidst its barrage of op- 
tions and features. For the price, it's one 
of the best deals in the group. 


Time Line 3.0 

This $595 package from Symantec re- 
quires a hard disk drive and 470K bytes 
of RAM. A $195 graphics option makes 
presentation-quality charts on Hewlett- 
Packard, Houston Instrument, and Ro- 
land plotters. The basic package pro- 
duces typewriter-style graphics. 

Time Line’s eye-appealing packaging 
gives it away: This is product manage- 
ment software for the mass market. The 
documentation 15 lucid and stocked with 
examples, the user interface is polished, 
and great attention has been paid to some 
carefully selected features, to the exclu- 
sion of some others. 

The program displays a network dia- 
gram that is а variation on the standard 
PERT chart. Time Line organizes tasks 
as "summary tasks" composed of sub- 
tasks. Each summary task is in a large 
box that contains subtask boxes, and the 
summary task boxes are connected by 
precedence lines. Each subtask can also 
have tasks under it, and charts quickly 
become complicated. Projects can end up 
looking like a complicated nest of boxes 
that's bothersome to decipher. 

Also, while Time Line does calculate 
the critical path, you can highlight only 
the boxes, not the precedence lines, on 
the critical path. To do so, you must use a 
“filter.” 

Time Line does not have a time-scaled 
network diagram, but it does have a 
Gantt chart that includes coded informa- 
tion to the right of each task name, indi- 
cating whether a task is on the critical 
path or has an overscheduling problem. 
You can scroll around in the chart by 
using the arrow keys, but you can’t nudge 
the bars—they are placed according to 
the information you give in various data 
input screens. 

Time Line can also display resource- 
distribution histograms, but only in com- 
bination with a Gantt chart. You can 
show up to five histograms on the bottom 
of a Gantt chart, set to the same time 
scale, and you can print out these com- 


bined charts. Resources that are over- 
scheduled are highlighted. Time Line 
can also perform automatic resource 
leveling. 

The number of reports available is not 
extensive. It can do status reports, show- 
ing what tasks occur in a specified week 
or month; cross tab reports, showing ex- 
penses involved in a particular task (or 
resource) in a specified time frame; and 
resource reports, whose columns contain 
whatever data fields you specify. 

The Lotus 1-2-3-like user interface 
includes numerous shortcuts using the 
function keys. You can conveniently select 
items (like when you assign a resource to 
a task) using a variation of the point-and- 
shoot method from pop-up screens. 

The manual assumes the reader has no 
background knowledge of project man- 
agement, and it carefully introduces new 
concepts like critical path and fixed cost. 
There is a lengthy on-line tutorial that’s 
too simple. And when you run the pro- 
gram for the first time, Time Line gives 
you special “First Aid” screens that help 
you create a schedule. Also, contextual 
help screens that you can invoke with F1 
are thorough. 

Time Line uses a lot of memory and 
relies a great deal on disk swapping. The 
only time this proved to be a problem was 
when it produced a network diagram—a 
project with 50 tasks took 3 minutes, 
even on a 16-MHz 80386 machine. 

Time Line is a slick, simplified ver- 
sion of SuperProject Expert. Both work 
from an outline task list, but Time Line 
adds a comforting cocoon of help screens 
and tutorials. It lacks some extras, like 
multiple time estimates, a time-scaled 
network diagram, multiple calendars, 
and more extensive report formats. 

On the other hand, because of its copi- 
ous help features and plain-language 
documentation, it can be safely placed in 
the hands of someone who is approach- 
ing computer-aided software manage- 
ment for the first time. 


Topdown Project Planner 1.01 
Topdown Project Planner from Ajida 
Technologies is a $99 package that re- 
quires 384K bytes of RAM, two floppy 
disk drives, and a color graphics display. 
The program is based on a descending hi- 
erarchy of PERT charts, each covering 
one screen. You define the main tasks by 
placing, defining, and connecting PERT 
boxes on the initial screen, using the pro- 
gram's graphical interface. Then you go 
into each box, where you start over with 
a blank screen and define the tasks that 
go into the main task. This continues for 
continued 


"InstaPlan can help you 


Introducing InstaPlan 2.0. 


InstaPlan has gained a reputation as 
the easiest project planner to use, the 
fastest to learn and the least expensive 
to own. It introduced outlining tech- 
nology for quick planning and pro- 
posal writing. Now, InstaPlan 2.0 
delivers more planning power, plus 
state-of-the-art management, docu- 
mentation and presentation facilities. 
With no increase in price. 


Plan With Power. 


InstaPlan 2.0 does single project, 
multiproject, open ended and dead- 
line scheduling. И uses individual 
resource calendars for realism. And it 
lets you evolve your plans quickly 
with Move, Copy, and Append func- 
tions, and a work assignment spread- 
sheet. 

The InstaPlan 2.0 NotePad Option 
allows you to document every activ- 
ity, resource and work assignment in 
your plans. It's an electronic logbook 
to keep you better organized. 


Manage With Perspective. 


If you have a team with too many 
projects and too little ime, InstaPlan 
2.0 is perfect for you. 

The InstaPlan 2.0 Advanced 
Tracking Option keeps a detailed 
history of your manpower, spending 
and pr . Conventional products 
record only the latest status and forget 
the past. Whenever you want to know 
who did what, whether for last week 
or three months ago, InstaPlan will 
display a table, spreadsheet or graph 
in seconds. With this information at 
your fingertips, you can make better 
commitments, recognize troublesome 
trends and provide knowledgeable 
explanations without digging through 
piles of old printouts. 
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Advanced Tracking Option incorpo- 
rates % progress, in-progress actuals, 
five-way earned value, full C/SSR 
reporting, manual and automatic fore- 
casting. Plus on-screen spreadsheets of 
actuals, work remaining, earned value 
and variances for any period of time - 
capabilities that other products simply 
don't have. 


Communicate With Clarity. 


InstaPlan's integrated Gantt-PERT dia- 
grams communicate better than ordinary 
charts. They show both time and se- 
quence clarity in page or wall sized 
formats. New report formats provide 
detailed "to do" plans for individuals for 
any time period and spreadsheets. 
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Purchase With Confidence. 


InstaPlan is sold w:th an unconditional 
30 day money back guarantee. We pro- 
vide excellent applications support at 
no additional charge. 


[nstaPlan Standard Product 
* 600 activity capacity (640K RAM) 
+ Activity and resource outlines (WB5/O85) 
* [ndividual resource calendars 
* Duration and resource driven planning 

* Resource leveling and smoothing 
operation 

, tabular and resource graphs 

© Data transfer to 1-2-3™ /dBase ПТ / Ascii 
* Users manual and tutorial 
* Extensive on-screen context sensitive help 


Advanced Tracking Option 
© Integrated with views and reports 


earned value by task and group 
°C SBR for activity, resource and period 
* Baseline variance for time, budget and hours 
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Company Information 


Ajida Technologies, Inc. 
613 Fourth St. 

Santa Rosa, CA 95404 
(707) 545-7777 

Inquiry 952. 


Communications Dynamics 
7300 Southwest Hunziker, Suite 200 
Tigard, OR 97223 

(503) 684-5151 

Inquiry 951. 


Computer Aided Management 
1318 Redwood Way, Suite 210 
Petaluma, CA 94952 

(707) 795-4100 


Inquiry 953. 


Computer Associates 
International, Inc. 
2195 Fortune Dr. 

San Jose, CA 95131 
(408) 432-1727 
Inquiry 949. 


InstaPlan Corp. 

655 Redwood City, Suite 311 
Mill Valley, CA 9494] 

(415) 389-1414 

Inquiry 944. 


as deep as you want to go, within ordi- 
nary memory limitations. 

You can go into a screen mode that 
shows the boxes without any text. In this 
mode, you can see, drawn in miniature 
within the boxes, the charts for the next 
level. Perhaps mercifully, you can't see 
to the third level. 

You can assign tasks priorities, and 
automatic resource leveling is available, 
although you can't perform variance 
tracking. The latter works by delaying 
tasks with lower priorities. The manual 
suggests resolving obvious conflicts by 
assigning priorities and then letting the 
computer take over, but it warns that re- 
source leveling should be used with care 
because it can cause major rescheduling 
for noncritical tasks. In the real world, 
such changes can make a schedule diffi- 
cult to implement. Automatic resource 
leveling is still useful, however, as long 
as you make provisions for making some 
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North American MICA, Inc. 
11772 Sorrento Valley Rd. 

Suite 257 

San Diego, CA 92121 

(619) 792-1012 

Inquiry 947. 


Projectronix, Inc. 

4546 El Camino Real, Suite 324 
Los Altos, CA 94022 

(415) 966-1527 

Inquiry 946. 


SoftCorp, Inc. 

2340 State Rd. 580, Suite 244 
Clearwater, FL 34623 

(813) 799-3984 

Inquiry 948. 


Sof Trak Systems, Inc. 

1574 West 1700 South, Suite 2C 
P.O. Box 16750 

Salt Lake City, UT 84116 

(801) 973-9610 

Inquiry 945. 


Symantec Corp. 
10201 Torre Ave. 
Cupertino, CA 95014 
(408) 253-9600 
Inquiry 950. 


manual adjustments. 

Topdown Project Planner can combine 
two graphs on one page, like a Gantt 
chart on top of a cumulative cost chart, 
and can set both to the same time scale. 
You could also have a Gantt chart with a 
daily cost projection below it, for budget- 
ing purposes, or a Gantt chart with a his- 
togram below it, so you could spot over- 
loads and immediately see the source. 
Printouts are essentially screen displays 
scaled to fit a page, and they require a 
graphics printer. 

The program also lets you track prog- 
ress on a project, and the Gantt charts re- 
flect what has been done. You also can 
assign a calendar to each resource and 
append text notes to each task on-screen. 
The only thing I didn't like is that Top- 
down Project Planner limits each PERT 
chart to one screen. By contrast, other 
programs let you create charts that are 
bigger than your display. 


ViewPoint 3.0 

ViewPoint from Computer Aided Man- 
agement 15 one of the higher-priced pack- 
ages in the group, but it also offers the 
most features. It costs $1995, but I also 
tested its graphics printing and plotting 
option, which costs $995. The program 
requires a floppy disk drive, a hard disk 
drive, and a color monitor. 

When you start defining a project in 
ViewPoint, you sec a screen with a blank 
work area and a cross-hair cursor that 
you can move with a mouse or cursor 
movement keys. The date counter in the 
corner moves forward as the cursor moves 
right, and backward as it moves left. You 
move the cursor to a likely date, press the 
Plus key on the numeric keypad, and up 
pops a window. Press T, for task, and a 
"task description window" pops up. You 
fill in the information, and a box repre- 
senting that task appears on-screen. 

After entering a few tasks, you assign 
precedences by drawing lines between 
the boxes. To establish a finish-to-start 
relation, you draw from the right (finish 
side) of the first box to the left (start side) 
of the other. If the new line is part of the 
critical path, the line appears in red. 

If the precedence relations (and dura- 
tion of the preceding tasks) indicate that a 
task should start at some time different 
than its original placement, ViewPoint 
may relocate the box after you draw the 
lines. You can also change the time scale 
to view more of the project on-screen. 
The larger the time scale, however, the 
smaller the boxes get; task names may be 
truncated beyond recognition. 

You can play with the layout of the net- 
work and with the task data until you get 
what you want. After you define a list of 
resources, you can assign them to tasks 
by a simple point-and-shoot method: You 
highlight the task, call up the pop-up re- 
source list, and highlight the resource. 

You can also "constrain" resources 
graphically. On the resource-distribution 
histogram, you can draw a line at what- 
ever level you want to limit the resource 
to. You can move the line up and down as 
you go left to right, reflecting any 
changes you expect. ViewPoint then does 
resource leveling, changing the end date 
or eating up the available float to push 
tasks to a point on the time line where 
they can get the resource they need. 

The new schedule is labeled "pend- 
ing" unti] you decide to accept it. " Nega- 
tive float" may appear on the new sched- 
ule—meaning the software has moved 
the start of some tasks forward to level 
resources. 

The program's constrain function also 
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recalculate the statistics. 


Because “Statistical Graphics” 


Is Better Than Just Statistics and Graphics 
p Led 


Most of today's PC statistical 
packages give you all the 
statistics you'll ever need. Some 
even give you a few graphics. But 
only STATGRAPHICS from STSC 
gives you integrated statistical 
graphics in an environment you 
control. 


Unique “What If" interactivity 


STATGRAPHICS lets you explore 
data relationships fully, 
producing higher quality, more 
timely solutions. Define your data 
and assumptions, run the 
procedure and review the results, 
modify data and assumptions 
repeatedly and take another 
look — and another. All without 
leaving the procedure or making 
permanent changes to your data. 
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integrated Statistical Graphics 


Coupled with STATGRAPHICS' 
interactive environment are over 
50 types of graphs — traditional 
pie and bar charts, histograms, 
3-D line and surface plots, quality 
control charts, and more. All are 
integrated with the procedures 
so that they can be displayed 
instantly and modified 
repeatedly. 


Query data points, do on-screen 
forecasting and model fitting, 
overlay graphs, or zoom-in on any 
area for a closer look. With 
flexibility like that, you can spot 
and investigate visual trends in 
your data—trends you may have 
missed if you looked only at the 
numbers. 


А wide variety of graphs supported on over 100 displays, printers and 
plotters, including the new IBM PS/2'" Series. 
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Over 250 Statistical Procedures 

* Direct Lotus* and dBASE” 
interfaces 

е ANOVA and regression analysis 

* Experimental design 

* Quality control procedures 

* Multivariate techniques 

е Nonparametric methods 

е Exploratory data analysis 

* Forecasting, time series 
analysis, and more. 

STATGRAPHICS— 

The Best Way to Do Statistics! 

Put the power of STATGRAPHICS 

to work for you today—all for only 

$895*. For our free convincer kit or 

the name of a dealer near you, call 

(800) 592-0050 ext. 400 

In Maryland, (301) 984-5123; 

Internationally, (301) 984-5412. 

Telex 888085 STSC ROVE 


See us at COMDEX— 
Booth H7416 


STS 


*Suggesied ratail price in U.S. and Canada. 
International prices vary. Available through 
dealers and distributors worldwide. 
STATGRAPHICS, Loius, and dBASE are 
registered Irademarks ol Statislical Graphics 
Corporation, Lolus Development Corporation, 
and Ashton-Tale, respectively. 


STSC, Inc. 
2115 East Jafferson Street 
Rockville, Maryland 20852 
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PRODUCT FOCUS 
PROJECT MANAGEMENT 


prevents expenses from rising above a 
specified daily level, since you can draw 
a constraint line on the cost histogram. 

To measure a project's progress, you 
make a "snapshot" of your original " ref- 
erence plan," which thereafter appears 
as pale blue lines placed over white bars 
that represent progress. ViewPoint offers 
a full range of report options, and the 
printer-graphics option generates Gantt, 
PERT, WBS, and other project network 
charts. 


ViewPoint comes across as both fun 
and powerful—a rare combination. Un- 
fortunately, it's also expensive. Many 
other packages provide most of the func- 
tionality for substantially less money. 


Over view 

АП the packages reviewed here could 
help you manage a project with varying 
degrees of depth and sophistication. But 
many of them lack a good user interface, 
and some offer only basic project man- 


'A HOLMES IN 
‘EVERY PORT 


ARRIVING 


AT COMM. PORT 2 ве. 
The Best Laptop Modem 


(John С Dita, — PC Magazine] 


At an Affordable Price. сес wmi | 


All Holmes Corresopndent'" Modems are fully Hayes" compatible. 


They include auto answer, auto dial, 


and use very little power. These 
features, along with a two year 
warranty and a complete software 


package make Holmes the best value 


available 


192 BYTE * NOVEMBER 1988 


MICROSYSTEMS. INC 
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agement capabilities. MicroTrak, for ex- 
ample, does little more than the on- 
screen equivalent of paper modeling, 
although it's faster than manual methods 
once you've entered the data. Most of the 
others make an effort to break with the 
past and make use of the computer's 
power, like Perunaster Advance, with its 
nudging function, and ViewPoint, with 
its ability to let you graphically build and 
interact with a network diagram on the 
screen. Topdown Project Planner and 
Timepiece have simular functions, but 
they aren't so sophisticated. 

Another consideration is whether you 
need project management software at all. 
Ultimately, a project must be of a large 
enough scale to benefit from project 
management software. How many tasks 
should you have before project manage- 
ment software becomes worthwhile? The 
answer depends on the manager and the 
project. You may find the software help- 
ful for tracking as few as 20 tasks, if fre- 
quent updates are required; others may 
find manual methods easter until a proj- 
ect requires tracking 100 or more tasks. 

While many of these packages have 
one or two attractive features, none has 
all of them in one package. The optimal 
package would be a combination of Pert- 
master Advance and ViewPoint, which 
would involve a graphical point-and- 
shoot interface, automatic resource level- 
ing, and manual editing capability using 
the graphics interface. Unfortunately, 
such a program doesn't exist. 

Of these 10 programs, which is best 
depends on your needs. If you want sup- 
port tools for managers who would 
otherwise keep everything in their 
heads, something like InstaPlan will do 
the job for a reasonable price. If you're 
trying to ease the burden for someone 
who spends many long hours trying to 
squeeze the last bit of fat out of a high- 
cost project, Pertmaster Advance or 
ViewPoint would be desirable. Good 
compromises are SuperProject Expert 
and Topdown Project Planner, which of- 
fer much of the capability of the high-end 
packages at more reasonable prices. & 
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Professional Basic 
Programming Library 


Announcing ProBas Version 3.0, now with 
over 335 assembly routines to really kick 
QuickBASIC and BASCOM into high gear. 
BYTE magazine calls PRoBAs a "Super- 
charger for QuickBASIC". Thousands of 
programmers rely on PRoBas to make their 
life easier and to enhance thelr programs 
with features like: 


€ An 800-page 3-part manual 

ө Full-featured windowing 

€ Screen snapshots (Text & Graphics) 
® String, array, and pointer sorts 

ө Lightning-fast file ШО 

è Full mouse suppori 


Create dazzling screens in text mode, CGA, 
EGA, VGA or Hercules graphic modes. Save 
and restore screen snapshots to arrays, 
EMS memory or files. Full featured window- 
ing to meet the most demanding jobs. Tha 
ProBas system of virtual screens allows 
you to draw full or partial screens to 
"oeil and then snap them on in an 
eyeblink. You can even create vitural 
screens far larger than the display screen. 


Sick of running out of string space? Store 
hundreds of K in numeric arrays or mega- 
Pee in extended or expanded memory. 
Tired of using a кіру HELL to DIR to 
read a directory or archive files? Scan sub- 
directories or .ARC files using wild-cards 
and store thousands of file names, dates, 
and times. Wish you could drag a window 
containing text or a menu around the 
screen with a mouse? It's easy! 


PnoBas gives you a complete set of 
blazingly-fast file routines. Read or write 
huge chunks of data at aclip, with file lock- 
Ing and error handling so that you can even 
use them in гы rams. You'll never want 
to use BASIC's file О again! Sort data with 
lightning fast array and pointer sorts. 
Search files or arrays at assembly speeds. 
ProBas also has over 200 other essential 
sarvices including handy string, date, time, 
directory and array manipulation, string, 
screen and data compression, full mouse 
support, valuable equipment and input 
routines and faster replacements for most 
BASIC commands. 


Whether you are a professional or a novice, 
ProBas will boost your BASIC in ways you 
never dreamt possible. ProBas allows pro- 
fessionals to save time and work and lets 
novices write FE Ly дй ШЫ programs 
quickly and easily. After all, how much is 
a TEM non hours of your time really 
wort 


For all versions of QuickBASIC and 
BASCOM Including BASCOM 6.0 for OS/2. 
Just $135.00! 


easy 


ways to boost 
your BASIC 


On-Line Help 
For PROBAS 


PRoREr provides pop-up help for the 
routines in ProBas and is an extension of 
the QuickBASIC programming environment. 
Find help on any routine with a few key- 
strokes or mouse clicks. Pop-up an ASCII 
chart, calculator, scan code module, box 
diagram, your own help information or 
almost any DOS program via a hot-kay. 
Just $50.00! 


ProScreen ™ 


Professional Screen 
Management System 


PROSCREEN is a full-featured screen gener- 
ator/editor that will save you more design 
and coding time than you ever thought 
possible. PROSCREEN treals screens like a 
word processor treats text to provide com- 
plete control over characters, colors, and 
placement. Design input screens with up to 
130 fields and 19 pre-defined and 2 user- 
defined masks. Use ProBas or the includ- 
ed BASIC/Assembler subroutines to access 
the screens. No kludgy code generators 
here! Comes with subroutine source, exten- 
sive on-line help, and a 285 page manual. 
Just $99.00! 


РаоМітн.. 


РвоМатн ls a collection of over 150 high- 
level routines that provide mathematical 
functions and operations for programmers 
who often work in mathematics, science, 
or engineering. Complex variables, real and 
complex matrices, real and complex trigo- 
nometric and hyperbolic functions and their 
inverses, solution of linear equations, In- 
tegration, differential equatlons, Fast 
Fourier transforms and many other useful 
routines are provided. 


For years Fortran has been the language of 
choice for scientific and engineering ap- 

lications, but it lacks many of the useful 
eatures of QuickBASIC. PRoMATH con- 
tains most of the Fortran mathematical and 
numeric functions and allows you to easily 
translate Fortran code to BASIC or write 
new programs in BASIC while retaining For- 
tran's numerical prowess. 


Тһе РноМатн manual is over 200 pages 
and provides a complete description of 
each routine, Including any algorithm and 
the mathematical formula the routine uses, 
shown in standard notation. For Quick- 
BASIC 4 and BASCOM 6 only. Just $99.00! 
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The ToorLKrr is a collection of assembly 
and BASIC modules that use the PRoBAs 
library to save you even more hours of grunt 
work. Why spend hundreds of hours re- 
inventing the wheel when you can just plug 
in TooLKrr modules like: 


® Menu Generators 

® Fast B-tree indexing 

9 Minl-editor with word-wrap 
€ Patch .EXE files 

€ Protected storage areas 

€ Julian date routines 


The ToorKrr also includes clock, calendar, 
windowing, BCD math routines and much 
more, complete with BASIC source code 
and a comprehensive manual. The ProBas 
TooLKrr adds capabilities and helps con- 
serve your most valuable asset of ali—tima! 
Requires PRoBAs . Just $99.00! 


ProBas.. 


TELECOMM TOOLKIT 


The ProBas Тег еСоым ToorKrr is а col- 
lection of high-level communications 
modules that you plug into your code to pro- 
vide Мег! le transfer protocols, termina! 
emulations, login scripts and baud rates up 
to 115,200 baud. You get: 


e Xmodem/Modem7/Xmodem-1 k 
€ Ymodem (single and batch) 

® CRC-16 and Checksum 

e VT52, VT100, ANSI BBS etc. 
€ Auto Dialer & data base 

ә Documented BASIC source 


Why use clumsy SHELLs to complex 
terminal programs when you can plug 
just the communications routines you 
need into your code? Implement just 
the features and commands you want. 
Requires ProBas. Just $75.00! 


Our thirty day, money-back guarantee assures 
you the highest quality and our technical sup- 
port staff is always ready to halp. Try our BBS 
at (301) 953-7738 or give us a call at: 


HGMMERLY 


EN COMPUTER SERVICES, INC. 


8008 SANDY SPRING ROAD * LAUREL, MD 20707 


(800) 943-1404 


Add $5.00 per item ($8.00 Canada) for shipping per order. 
Europe: $39.00 for 1at item plus $5.00 for aach additional 
itam. Visa, M/C, C.O.D. (US Only) checks and approved 
FOs accepted. Trademarks РвоВля, PhoRzr, 

РаоМАатн: Miale peter Services, Inc, Quick- 
BASIC, BASCOM: Corp. 


oprint software free 
with 11200F purchase. 


Behold the new Toshiba T1200E 

Its easily small enough to fit 
in the average briefcase, yet its 
packed with a full megabyte of 
RAM, two 720K B 31⁄2” diskette 
drives, and a variety of ports. 

It comes in either reflective 
or backlit LCD models. À full- 
size keyboard. And for a limit- 
ed time, it also comes with our 
exclusive version of Sprint? 
Borlands powerful word proc- 
essing software. Absolutely free. 
And because it weighs only 98 
pounds, its one of the lightest: 
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IBM-compatible dual diskette 
PCs on earth. It even has remov- 
able, rechargable batteries, so you 
can work with it just about any- 
where you want. 

Those whove used the T1200F 
have hailed it as a small miracle. 


Where is it written that hard 
disk has to mean hard to carry? 


Witness the Toshiba T1200HB. | | 


It only takes up about one 
square foot of desk and weighs 
less than eleven pounds, but its 


packed with all the features of our | 


T1200F and comes with a single 
diskette drive and 20 megabyte 
hard disk? 

Which means its big enough to 
store just about all the applica- 
tions youll ever use. All the time. 


And, like the T1200F it has the | 


convenience of Resume mode 


In Touch with Tomorrow 


| 


| 
| 
| 


which remembers your place even 


after the unit is turned off. 

For more information on all 
our computers and printers, call 
1-800-457-7777 or visit one of our 
nearby Toshiba dealers. 

They'll make a believer out 
of you. O шше 
тымы (ee = =| NE 
TL = f 
шшш 
cre 
Биши Сир 
Sprint offer. 


TOSHIBA 
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CLEO is your SNA, BSC and Coax Gateway 
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Sharing Information 
Whatever your industry, your computers 
need to share information with your 
mainframe. Or, they need to exchange 
data with other computers. In either 
case, vou need a total communications 
solution. You need software, hardware 
interfaces and modems that all work 
together smoothly. You need CLEO! 
CLEO software products allow your 
computer to communicate with mini- 
computers and mainframes, and to 
emulate their workstations. Since 1981, 
CLEO has provided communications 
between micros, minis, and mainframes 
for the automotive, insurance, medical 
and banking industries. Today over 
78,000 CLEO users worldwide are 
running on all major computer brands. 
The greatest number of these users run 
CLEO software on IBM Personal 
Computers and NETBIOS LANs. 


XENIX 


PC-DOS 
Macintosh 


Complete 
Software/Hardware Package 


Every CLEO package contains all the 
software and hardware accessories 
you'll need. Your selected CLEO SNA, 
BSC, or Coax software is packaged with 
1) an internal modem card for dial-up 
applications, or 2) an interface card and 
cable for use with your existing modem, 
or 3) a Coax card for local connectivity. 
There's no waiting for non-CLEO 


add- -ons. And, you get prompt, single- 


source service. 


Package prices HUN 

range from $795.00 ( 

for most stand-alone packages, up to 
$1,995.00 for the 32-user SNA gateway. 


Call us today to discuss 
your application. 


CLEO Software 

1639 North Alpine Rd. 
Rockford, IL 61107 
Telex 703639 

FAX 815/397-6535 


Headquarters: 

USA: 1-800/233-2536 
Illinois: 1-800/422-2536 
International: 815/397-8110 


Sales and Distribution: 
Benciux: 31 (0) 33-948888 
Canada, East: 80/ 361-3185 
Canada, West: 800/361-1210 
Canada, Montreal: $14/737-3631 
Colombia, 8.A.: 12172266 
Denmark: 02 94 81 19 
England: (0993) 776543 
France: 146861136 

Italy: (0331) 634 562 
Mexico City: 596-5539 
Sweden: 468311780 


СЕ 


CLEO and 3780Ftus are registered trademarks of CLEO Software. ІВМ is a registered trademark of Intermatiooal Business Machines Corporation. 


SYSTEM REVIEW 


Appeal 


Compaq's 386s is the 
first of a new generation 
of microcomputers 

that implement Intel's 
low-cost 803865Х 


Jeff Holtzman 


ne of the most exciting devel- 

opments in microcomputers 

this year has been the intro- 

duction of the 803865Х 
microprocessor, which promises 80386 
performance and software compatibility 
at AT prices. Compaq's 386s is the first 
personal computer built around this new 
chip. It's the harbinger of a new class of 
machines that's destined to become the 
entry point for 80386-level computing 
and eventually replace the AT as the mid- 
range microcomputer of choice. 

The Compaq 386s has a small foot- 
print, is lightweight, and packs a lot of 
power. But while the 386s's design takes 
full advantage of the SX chip's potential, 
the machine's relatively high price puts it 
in competition with more powerful 
80386 systems. 

Compaq offers the 386s in three con- 
figurations. The Model 1 ($3799) has 1 


megabyte of memory, a 54-inch floppy 
disk drive, a 101-Кеу enhanced Кеу- 
board, and a 140-watt power supply. The 
Model 20 ($4499) adds a 20-megabyte, 
29-millisecond, 3-to-1 interleave en- 
hanced-small-device-interface hard disk 
drive. The Model 40 ($5199) offers a 40- 
megabyte, 29-ms, 1-to-1 interleave ESDI 
hard disk drive. 

All models come with hard/floppy 
disk controllers, serial and parallel 
ports, a mouse port, and a 16-bit VGA- 
compatible video adapter on the mother- 
board. The 386s also includes Compaq's 
Expanded Memory Management soft- 
ware (CEMM), a disk cache, a RAM 
disk, and other utility programs. DOS 
(version 3.31) and OS/2 (version 1.0) are 
extra-cost options, however. 

The motherboard hes four 16-bit AT 
expansion slots and one proprietary 16- 
bit memory-expansion slot that holds up 
to 13 megabytes of RAM. Color and 
monochrome analog УСА monitors, tape 
backups, and a multitude of other options 
are also available. All models come with 
а ]-year warranty and carry FCC Class B 
certification. 

I tested a Model 40 with 1.2-megabyte 
54-inch and 1.44-megabyte 34-inch 
floppy disk drives, a 40-megabyte hard 
disk drive, a 40-megabyte Irwin Magnet- 
ics tape backup with backup software 
that runs under both DOS and OS/2, 5 
megabytes of RAM, an 80387SX math 
coprocessor, and a color VGA monitor. 
This brought the cost of my system to 
$10,740. 


Internal Affairs 
Getting inside the 386s is easy; the cover 
is held on with three thumbscrews. It 
must have been a challenge for Compaq's 
engineers to fit everything into the nar- 
row (15-inch) chassis. As the photo on 
page 198 shows, they did so by using 
some unusually shaped components and 
by arranging them efficiently. 

The front of the chassis provides open- 
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REVIEW 
SX APPEAL 


Internally, the 386s has a clean, compact design that fits neatly into a 15-inch- 


wide chassis. 


ings for two one-third-height drives and 
one half-height storage device. Directly 
behind these are spaces for two 3'-inch 
internal drives. All drives mount in a 
separate subchassis; together, the power 
supply and the drive chassis occupy 
about 60 percent of the width of the case. 
Unfortunately, there is no reset switch. 
An LED lights up when power is on; an- 
other indicates hard disk drive activity. 

Next to the drive chassis is a slot for 
Compaq's proprietary memory card, 
which also contains a VGA feature con- 
nector. There's no video circuitry on the 
memory card, however; it merely pro- 
vides a path for signals from the mother- 
board and an additional sandwich card 
mounted above it. 

As with Compaq's 80386-based ma- 
chines, the memory slot operates at 
microprocessor speed (16 MHz), not ex- 
pansion-bus speed (8 MHz). Both 1- 
megabyte and 4-megabyte expansion 
boards are available. Each is expandable 
by adding 1- or 4-megabyte modules, to a 
maximum of 13 megabytes of memory. 
You can add even more memory by using 
the regular expansion slots, but this will 
decrease system performance. 
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The motherboard, which measures 11 
inches wide by 13 inches deep, is built 
almost entirely from surface-mount 
components and has an extremely clean 
look. More than half of it is obscured by 
the drive-bay subchassis, but most im- 
portant things are easy to pet at, in- 
cluding the CPU, ROM, and math copro- 
cessor sockets and two system-config- 
uration DIP switches. Unfortunately, a 
third DIP switch that specifies the 
amount of installed memory is partially 
obscured by the drive bays and memory 
card; they have to be removed to access 
the switch. 

A chassis lock on the rear of the chas- 
sis doesn't provide an electrical key- 
board interlock, as most AT compatibles 
do. However, an optional password fea- 
ture performs the same function. 


Run Time 

The 386s's high-caliber documentation 
makes getting up and running easy, and 
the best part of Compaq's documentation 
is affixed to the chassis: two metallic 
labels that show the location of the major 
system components and the DIP-switch 
settings. If your machine gets separated 


from its manuals, you'll stil] have no 
trouble setting it up. 

The 386s also comes with an opera- 
tions guide that contains Getting Started, 
Technical Overview, and User Program 
Reference booklets. The latter includes 
information on CEMM, CACHE, and 
VDISK. Compaq also sells two technical 
reference guides—one for the VGA sub- 
system and one for the 386s itself. Both 
contain in-depth descriptions of topics 
such as block diagrams, timing dia- 
grams, and BIOS functions. 

The setup process involves a bit more 
switch-flipping than do AT compatibles. 
Three DIP switches indicate the presence 
of the math coprocessor, boot speed, 
monitor type, optional power-on pass- 
word, amount of memory, and so on. 
The switches also let you disable the on- 
board controllers (e.g., video, disk, and 
I/O ports) in case a fault develops on the 
motherboard or an expansion board re- 
quires it. 

А conventional R AM-based setup pro- 
gram lets you specify items such as time 
and date, hard disk type, NumLock key 
boot state, the power-on password, and 
network server mode. In the network 
server mode, the machine boots only 
from thc hard disk, and the keyboard re- 
mains inactive until you enter a pass- 
word. The machine stores the password 
in CMOS RAM. 

Compaq has taken an innovative ap- 
proach to providing compatibility with 
software designed to run at slower 
speeds. You can use MODE. COM to set 
the machine's speed to any value be- 
tween 1 (slow) and 50 (fast). The values 
that correspond to different PC speeds 
are listed in the technical reference 
guide. 

Actual clock speed doesn't change; 
the expansion bus continues to operate at 
8 MHz with one wait state. But the ma- 
chine's refresh timing changes, increas- 
ing as the speed selected decreases to 
effectively lengthen the time each in- 
struction takes to execute. 

The 386s keyboard has an excellent 
feel and is the best I've tested. It provides 
the "clicky" tactile feedback of the IBM 
Enhanced keyboard, but it's not so noisy. 


Compatibility Testing 

I had no trouble installing and using a 
Hayes 2400-bit-per-second internal 
modem (Model 2400b) and a Microsoft 
Serial mouse. I also had no trouble in- 
stalling and running DESQview 2.01 
(with QEMM), 386MAX 2.36, Word- 
Star Professional 4.0, a beta version of 
WordStar Professional 5.0, Turbo Pascal 


continued 


WORD PROCESSING DATABASE 


XyWrite ill 4 3.52 Med/Large dBASE JH+ 1.1 IBM PS/2 Model 80-074 10.9 
Load (large) 13 Copy 1:17 
Word count (04/:27 Index :06 
Searchireplace :06/:26 List 1:00 Compaq386/18 10.4 
End of document 02/:18 Append 2:11 
Block moves :107:10 Delete 02 
Spelling check 19/1:22 Pack 1:41 IBM PC АТ 5 
Microsoft Word 4.0 Count 705 
Forward deleta 18 Son 1:01 
Aldus PageMaker 1.00 
Load document 10 O index: 2.06 
Change/Bold 32 
Align right 24 SCIENTIFIC/ENGINEERING 
Cut 10 pages 21 AutoCAD 2.52 
Piace graphic 04 Load SoftWest ‘S7 
Print to file 2:29 Regen SoftWest :45 
---------. -c M Load StPauls :12 
В Index: 2.24 Regen StPauls :07 
Hide/redraw 14:56 
SPREADSHEET STATA 1.5 
Lotus 1-2-3 2.01 pesa :32 Word 
Block copy :04 ANOVA 13 
Recaic 02 MathCAD 2.0 Processing E 
Load Monte Carlo :15 IFS 800 різ. :19 
Аесас Monte Carlo 06 ЕЕТЛЕЕТ 1024 pts. :20 Spreadsheet [Г] 
Load палез 04 - 
Recaic rlarge3 :01 Index: 3.01 
Recaic Goal-seek 04 Database LJ 
Microsoft Excel 2.0 COMPILERS 
Fill right :0? Microsoft C 5.0 Scientific/ [] 
Undo fill 2:34 XLisp compile 5:01 Engineering 
Recalc 02 Turbo Tren 4.0 ГІ 
Load rlarge3 :26 Pascal 5 compile -05 
Recalc riarge3 02 Compilers 
—————— И 2.05 = 
El index: 2.15 *Cumulahve applications index. Graphs are 
based on indexes at left and show relate 
Ali ues йге in ranutes: seconds. Indexes show relaie performance; for al indexes, ал 8-МН2 IBM РС АТ = 1 performance. 


CPU DISK VO VIDEO 
Matrix 6.69 Hard Seek? Text IBM PS/2 Model 80-071 
String Move Outer track 3.32 Moda 0 
Byte-wide 52.48 Inner track 3.33 Moda 1 
Word-wide: Half platter 9.92 Moda 2 Compaq 386/16 
Odd-bnd. 44,27 Full platter 9.97 Mode 3 
Ever-bnd. 26.25 Average 6.63 Mode 7 
Doubleword-wide: DOS Seek Graphics IBM PC AT 
Odd-bnd. 29.41 1-sector 14.37 CGA: 
Even-bnd. 19.7 32-sector 24.61 Mode 4 2.47 
Sleve 36.10 File 1/04 Mode 5 2.45 
Sort 30.79 Seek 0.13 Mode 6 2.62 
—— ——._—— Read 0.64 ЕСА: 
Index: 1.86 Write 0.99 Mode 13 4.36 
1-megabyte Mode 14 4.76 
FLOATING POINT Write 4.70 Mode 15 МА 
Math 11.17 Read 3.59 Mode 16 4,74 
Error? 0.00E400 ——— VGA: 
Sine(x) 3.23 О Index: 1.78 Моде 18 4.98 
Error 2.00E-09 Mode 19 2.69 
ах 3.49 нь 
Error 1.00Е-09 Index: 1.87 
Index: 5.03 CONVENTIONAL CPU L1 
BENCHMARKS 
! Ай res are in seconds. Figures were generated using the 6088/8086 and LINPACK 242.66 ЕРИ Li 
80386 versions (1.1) of Smal-C. Livermora Loops 
2 The errors lor Floating Point indicate the difference between expected and (MFLOPS} 0.12 
imes reported by the Hard Seek and DOS Seek are for multiple seek дарш 3553.00 
operations (number of seeks periormed currently set to 100). (Ohry/sec) | 
4 Read and wnte limes for File VO are in seconds par 64K bytes. Video Г] 


кога Livermore Loops and Ohrystone lests only, gher numbers mean 
faster performance. 


For в МА descnption of all the benchmarks, вве "Introduong tha New BYTE Benchmarks," June BYTE 
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Compaq Deskpro 386s Model 40 


Company 

Compaq Computer Corp. 
20555 FM 149 

Houston, TX 77070 
(713) 370-0670 


Components 

Processor: 16-MHz 803865Х; optional 
80387SX math coprocessor 

Memory: 1 megabyte of static-column 
RAM, expandable to 13 megabytes in 
proprietary slot 

Mass storage: 1.2-megabyte 5'A-inch 


floppy disk drive; 40-megabyte ESD! hard 


disk drive 

Display: On-board VGA adapter; 
optional monitors 

Keyboard: 101-key enhanced 

VO interfaces: RS-232C (9-pin), parallel 
(25-pin}, and mouse (PS/2-style DIN) 
ports; four 16-bit AT expansion slots; 
one 16-bit proprietary memory slot 


Size 
6 x 15 x 16 inches; 28 pounds 


Software 

Diagnostics test; system setup; ROM 
version; disk cache; RAM disk; CEMM 
software 


Options 

16-MHz 803875Х: $799 

1-megabyte memory-expansion board: 
$799 

4-magabyte memory-expansion board: 
$2999 


1-megabyte memory module: $799 

4-magabyte memory module: $2999 

1.2-megabyte 5V4-inch floppy disk 
drive: $275 

360K-byte 5У4-іпсһ floppy disk drive: 
$225 

1.44-megabyte 3V»-inch floppy disk 
drive: $245 

110-megabyte hard disk drive: $3499 

135-megabyte tape backup: $1999 

40-megabyte tape backup: $799 

Serial/parallel adapter: $149 

VGA color monitor: $699 

МУСА monochrome monitor: $255 

MS-DOS 3.3 and BASIC: $120 

OS/2 1.0: $325 

Technical Reference Guide: $149 


Documentation 

40-page Getting Started; 60-page 
Technical Overview; 80-page User 
Program Reference 


Price 
Model 40: $5199 
System as reviewed; $10,740 


Inquiry 883. 
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4.0, Microsoft BASIC 6.0, Lotus 1-2-3 
version 2.01, VP-Planner 1.0, Profes- 
sional CED 1.01a, Brooklyn Bridge 
1.30, DeskLink 2.21, AutoCAD 9.0, 
AutoSketch enhanced version 1.01, Ex- 
cel 2.0, PageMaker 3.0, and Smartcom 
III. 

I did experience a problem with Com- 
paq's OS/2 version 1.0B rev. B and the 
internal modem I'd installed. After in- 
stalling OS/2, I received an error mes- 
sage stating that COM1 did not install 
because The device adapter could not 
be located. I removed the modem and 
reinstalled OS/2 without any problems. 
And when I also reinstalled the modem, 
I was unable to reproduce the problem. 

Unlike some non-IBM versions of 
OS/2, you see the Program Selector 
screen when you boot the installation 
disk; this lets you choose either a DOS 
prompt, an OS/2 prompt, or a separate 
installation program. This program 
copies files from the floppy disk to the 
hard disk and lets you create a custom 
configuration for your system. 

Also, Compaq's OS/2 puts about three 
dozen files in your root directory and di- 
vides the remainder among two sub- 
directories: 0S2 and 1082.000. Unfortu- 
nately, like IBM's version of OS/2, 
Compaq's OS/2 doesn't include a dual- 
boot option. After installing the operat- 
ing system on your hard disk, you must 
boot from a floppy disk to run DOS. 

The only other distinguishing feature 
of Compaq's OS/2 is a configuration 
program that gives you a menu-based 
means of setting up the CONFIG.SYS 
file. The advantage is that you needn't 
switch into real mode to edit the file. 
(OS/2 does not come with a protected- 
mode editor— not even a protected-mode 
version of EDLIN.) 

I also installed version 2.1 of Win- 
dows/386. Windows itself ran fine, as 
did applications including Excel 2.0 and 
PageMaker 3.0. However, I couldn't get 
Microsoft's extended memory driver, 
HIMEM.SYS, to run. According to 
Microsoft, the driver incorrectly identi- 
fied the 386s as using the PS/2 method of 
switching address line A20; consequent- 
ly, it detected no extended memory. 

A version of HIMEM.SYS provided 
with an updated version of Windows/286 
ran fine, providing an extra 58K bytes of 
memory. Microsoft is working to correct 
the fault with Windows/386, and a fix 
should be available by the time you read 
this review. 


Architectural Details 
Compaq built most of the 386s around 
AT standards, including the expansion 


bus, direct-memory-access controllers, 
real-time clock, memory refresh, inter- 
rupt control, and keyboard controller. 
One interesting addition is a fail-safc 
timer that an advanced operating system 
(OS/2 or Unix, for example) can use to 
generate regular interrupts that prevent 
an errant program from hogging or lock- 
ing up the system. Another timer is used 
in a one-shot mode to extend the refresh- 
request signal. This decreases system 
throughput, as discussed in conjunction 
with the mode speed command above. А 
BIOS function also allows programmed 
speed setting. 

The memory system uses Compaq's 
page-mode architecture with mo static 
RAM cache. Access to locations in a sin- 
gle 2K-byte page occurs with zero wait 
states; access to a location outside the 
current page occurs with two wait states. 
On the average, approximately 60 per- 
cent of memory accesses in the 3865 oc- 
cur outside the current page, resulting in 
an average of 0.8 wait states per memory 
access, according to Compaq. 

The motherboard contains 1 megabyte 
of memory, of which 640K bytes is nor- 
mally mapped to the first 640K bytes of 
CPU address space and the remaining 
384K bytes is mapped to the top of the 
16-megabyte address space. You can also 
configure the system to allocate only 
256K or 512K bytes of memory begin- 
ning at 0000 hexadecimal; in each case, 
the remainder (768K and 512K bytes, re- 
spectively) is mapped to the top of the ad- 
dress space. 

Whatever the base memory (256K, 
512K, or 640K bytes), you can map 
down the upper 128K bytes of unused 
memory from Е0Е000һ to QOEO00h 
(1.е., 0000: E000), where it can run а 
write-protected copy of the ROM BIOS, 
the VGA BIOS, or both. Compaq also 
provides a special BIOS function for 
moving ROM contents. In addition, the 
location of the 128K-byte block of mem- 
ory depends on the state of a special reg- 
ister that's accessible at I/O port address 
878h or at memory address 80CO00000h. 
Two bits in that register specify where 
the RAM is to reside and whether it's 
write-protected. 


A Promise Fulfilled? 

Does the 386s meet the promise of high 
performance at low cost? The answer, 
unfortunately, is not simple. 

In terms of raw CPU performance, the 
386s simply doesn't hold up to the per- 
formance attained by most of the 16- 
MHz 80386-based machines that BYTE 
has tested. Overall, the Deskpro 386/16 

confinued 


The most influential 
laser printer in history. 


The Laser Printer 
that Created 
the Future 


іп 1984 when we 
introduced what 


This page was created using WordPerfect 5 0 software 


The HP LaserJet Series II Printer. 


The laser printer thats from the start because the HP 
influenced the entire printer LaserJet Series II Printer works 
industry can help you be more with all popular PC's and more 
influential, too. The HP LaserJet than 600 PC software packages. 
Series II Printer is today's over- To see the HP LaserJet 
whelming choice for simple series II Printer in action, call 
word processing, integrated 1-800-752-0900, ext. 900E, for 
text and graphics, and your nearest Hewlett-Packard 
desktop publishing. dealer. You'll be more than influ- 

You can begin producing enced. You'll be convinced. 


impressive documents right 


HEWLETT 


Up ] PACKARD 
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Computers For 
The Blind 


Talking computers give 
blind and visually 
impaired people access 
to electronic 
information. The 
question is how and 
how much? 


The answers can be 
found in "The Second 
Beginner's Guide to 
Personal Computers for 
the Blind and Visually 
Impaired" published by 
the National Braille 
Press. This 
comprehensive book 
contains a Buyer's 
Guide to talking 


microcomputers and 


large print display 
processors. More 
importantly it includes 
reviews, written by 
blind users, of software 
that works with 
speech. 


This invaluable 
resource book offers 
details on training 
programs in computer 
applications for the 
blind, and other useful 
information on how to 
buy and use special 
equipment. 


Send orders to: 


National Braille Press Inc. 
88 St. Stephen Street 
Boston, МА 02115 
(617) 266-6160 


$12.95 for braille от cassette, $14.95 for 
print ($3 extra for UPS shipping) 


NBP is a nonprofit braille printing and 
publishing house. 
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attains a CPU index of 2.20; the 386s, at 
1.86, attains about 85 percent of the 
386/16's raw computing horsepower. 

The two machines performed nearly 
identically in the String Move tests, 
which indicates that raw memory 
throughput is not degraded by the | 6-bit 
386SX. But the 386s provided about 73 
percent of the performance of Compaq's 
DeskPro 386/16 in the Sieve and Sort 
tests and about 79 percent in the Matrix 
test. The 20 percent to 25 percent differ- 
ence in performance in the Sieve, Sort, 
and Matrix tests indicates that the 386SX 
simply can't keep up computationally 
with the 80386. 

The Floating Point tests reveal that the 
386s's lack of a 32-bit interface between 
the CPU and the FPU is a definite hin- 
drance to math performance. The 386s 
exceeds only 80386 PCs with 80287 co- 
processors—Compaq's early 386/16 
models, for example. Machines with 
80387s (such as the IBM PS/2 Model 80, 
Compaq s other 80386 systems, and the 
Dell System 310) easily beat the 386s. 

Disk performance is another story. 
The 386s does well here and in video 
performance because the lack of a 32-bit 
data bus isn't a disadvantage. The 386s's 
ESDI hard disk drive achieved a BYTE 
index of 1.78, which easily surpassed the 
Deskpro 386/16, the 16-MHz and 20- 
MHz versions of the Model 80, and sev- 
eral other machines, including a prepro- 
duction version of IBM's PS/2 Model 70. 

Video performance was also impres- 
sive. The unit's built-in 16-bit VGA 
adapter achieves an index of 1.87, which 
surpasses Compaq's 386/16 by a large 
margin and is just slightly slower than the 
16-MHz Model 80. Most of the 386s's 
speed advantage is in text mode: in 
graphics mode, the Model 80 was about 
15 percent faster, and the Deskpro 
386/16 was about 2 percent faster. 

Faster 80386 machines leave the 386s 
in the dust. The 25-MHz Deskpro, for 
example, achieves nearly twice the video 
performance. Because the width and 
speed of the two machines' expansion 
buses are identical, the raw speed with 
which the CPU processes video data is 
the determining factor here. 

The real test, of course, is applica- 
tions, and in this area the 386s is well 
above AT levels and solidiy in the run- 
ning with the 16-MHz 80386 machines. 
At 11.51, the 386s has ап overall applica- 
tion index that's more than twice that of 
an ÁT, and it edges out Compaq's Desk- 
pro 386/16 and the 16-MHz Model 80. 
The 20-MHz 80286-based Dell 220 with 
à megabytes of RAM and the 20-MHz 
Model 80 came in iust above the 386s. 


The 386s's application index is also 
well above that of high-performance 
ATs, such as the five machines reviewed 
in the July BYTE. The highest-perforrn- 
ing member of that group, the Amdek 
System 286/A, achieved an overall appli- 
cation index of 9.8. 


Reaching a Compromise 

The 386s is a solid-performing machine 
that provides compatibility with 80386 
software and proves that, with proper 
system design, the 803865Х is a good 
platform for demanding applications. 

Not surprisingly, the 386s is not a ma- 
chine for those demanding the utmost in 
performance. The fast disk and video 
subsystems help overcome the limita- 
tions of the 16-bit data bus, which re- 
stricts CPU and FPU performance, but 
the 386s doesn't support the Weitek math 
coprocessor, it has only four expansion 
slots, and the 140-watt power supply 
seems underpowered. The power supply 
in my review unit, which included only a 
memory card and a Hayes modem, ran 
uncomfortably hot to the touch. 

It's hard to figure Compaq's pricing 
structure. For example, a 386s with 1 
megabyte of memory, a 40-megabyte 
hard disk drive, and a color VGA monitor 
costs $5898. By contrast, the Deskpro 
386/16 costs $7797—almost $2000 more, 
although it performs roughly the same. 
At the other end of the scale, a 12-MHz 
80286-based Compaq costs $5497. For a 
$400 difference, why buy the 80286? 

The bottom line is that you can buy 
faster machines for considerably less 
money from competing manufacturers. 
A comparable Dell System 310, for ex- 
ample, costs $4299, has a ful] 32-bit bus, 
and outperforms the 386s in all catego- 
пез. Even Dell's new System 220, which 
sports а 20- MHz 80286, performs com- 
parably. And while the Dell System 220 
can't run 80386 software, at $3199 it 
costs about half as much as the 386s. 

The 386s is important: It's the first 
machine to use the 80386SX chip, and it 
proves that the 80386SX is a viable com- 
puting engine. It's the first entry in a new 
class of machines and a new category of 
computing power. Unfortunately, the 
386s costs too much. The company that 
can build a quality 803865Х system and 
sell it at a competitive price wil] walk 
away with the market. B 


Jeff Holtzman owns Publishing Con- 
cepts, a firm that specializes in evalua- 
tion, verification, and documentation of 
high-technology productis. He lives in 
Алп Arbor, Michigan. You can reach him 
on BIX c/o "editors. " 
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The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
[that really work) are few and far between. 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip's potential. if only they could speed up data retrieval, 


without affecting system reliability. 
INNER POWER 


Heres how they did it: a high-speed RAM cache 


circuit—a full 64K of superfast 
memory—that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases, long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second...literally. 
Best of all, the cache circuit 
actually makes the GV-386 more reli- 


able than other high-speed machines. 


by sparing integrated circuits from 
harsh overloading. 


Our BBS is on-line 24 hours 
Call The Solt Stop at 918-252-9137 


Prices subject to change 


Circle 248 on Reader Service Card 


QUALITY THROUGHOUT 
Of course, our most important criterion when 


designing our super compatible wasn’t speed—it was 


quality. Take a look inside the GY-386 and you'll see it 
everywhere: from the highest quality components avail- 
able to the intelligent use of special CMOS RAM to store 


system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 


GV-386 
Specifications 


Г) Available with l6MHz 
or 20MH2 CPU 

J Zero Wait States 

J 64K Cache {keyboard 
enabled) 

J [MB RAM on-board, 
expandabie to 4MB 

JJ Socketed for 80287 or 
80387 

О Bus runs at 8MHz for 
hardware compatibility 

J Six 16-bit slots; Two 8-bit 
slots 


ГӘ Price: 20MHz systems start 
at 52.750: 16MHz systems 


as low as $2.375 


user's manual has impressed users and reviewers alike. 


Wed like to tell you more about 
what went into the GV-386. Give us a 
call and we'll give you the whole story. 
We'll also tell you about our exclusive 
30-Day Compatibility Guarantee. our 
full One-Year Warranty and our toll- 
free support service. 

The СУ-386 from PC Designs. 
With desien innovations this 
advanced, at this price, it's an 
open and shut case. 


Desiens 


Call us now at 1-800-32-BIT PC 


{800 322-4872 
2500 М Hemb Circle Broken Arrow OK 74012 
» 918-251-5550 Fax 918-251-7057) 


19 Rector Street Suite 2705 New York. NY 10006 
* 212-544-7280 (Fax 212-797-3973) 
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FLEXSCAN 9070S, PC Hi-Res 


That Looks Like a Million. 


The FLEXSCAN 9070 Multiple Scan 
monitor is of course compatible with 
other multi-scans, but includes 
improvements that will give you the 
professional edge which is the mark 
of a good investment. 

You can extend your multi-scan range 
from 20kHz to 5OkHz in practical terms. 
This means that, at the 48-50 kHz 
range, you can make use of PC 
CAD/CAE capabilities at a resolution 
of up to 1024 dots X 768 lines. 

The FLEXSCAN 9070 takes advantage 
of non-interlace high resolution signal 
as high as 1024 х 768 to provide you 
with a flicker free display at much 
brightness. You can also use the 
9070 with IBM PS/2 or VGA 
compatible boards at a high resolution 
mode like 800 х 600 and 1024 х 768 


(non-interlace). Ё k 
The FLEXSCAN 9070 provides a 
16-inch screen, large enough for 
CAD/CAE and 3-D projections, yet 
small enough to fit comfortably into 
your home work space. 


AutoCAD 


Also, for your convenience, all 
controls and switches, including the 
alternate video input, are located 
within easy reach on the front panel. 
The FLEXSCAN 9070 is compatible 
with a wide range of IBM, Apple, and 
other products, allow you to use 

all of today's popular programs- --at 
a resolution that looks like a million. 


Come see us at COMDEX 
Booth #H8324 


NANAO 


1024 dois X 768 lines Graphics (Non-intedace) 


FLEXSCAN 
моон 9070$ 


ФІБМ VGAIPS/2), 8514/A, PGC, EGA 
compatible and CAD/CAE use. 

O6 Apple Mac. II and SuperMac Spectrum 
compatible 

Ф Max 1280 dots х 800 lines gh resolution 

Ф 1024 dots X 768 lines display on 
Non-Interlace signal delivers flicker-free 
high-res graphics 

e 20kHz to 5ОКН2 horizontal scan automatic 
adjustment. 5092 to 80Hz vertical scan 
automatic adjustment 

Ф 16 inch, 0.31тт dot pitch and newly 
developed XF (Extended Field) Gun to 
obtain both brightness and sharp focus. 

Ф Front mounted controls Including the input 
signal select switch between 2 video input. 

© Selecting white or Amber displays colored 
application in shades of gray or amber 

@Tilt-Svivel stand standard 


Specilications are subject to change without notta 


NANAO USA CORPORATION 


Е нен кәрчінгіні Шад ші Gee Coreen КИ BATE айтты › Pe ATTY Bart қота ғи Paes КИ Corde haue кк ОБАЛ (би; 
he Vni ee LT is сд Gopher 


23510 TELO AVE, SUITE 5 TORRANCE, СА 90505 
PHONE 1213) 325-5202 FAX (213) 530-1679 
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The FlexCache 25386 
breaks the speed record 
with its 25-MHz 80386 
and enhanced caching 
system 


Mark L. Van Name 


SYSTEM REVIEW 


ALH Improves 
on a Winner 


WERNNNNE. 


fA 9уаәпсей Logic Research has 

f Xx опсеараш claimed the PC per- 
fA formance lead with its Flex- 
^ — X Cache 25386. The new ma- 
chine is based on the same proprietary 
FlexCache architecture that ALR used in 
its top-performing FlexCache 20386 
(June BYTE). This architecture com- 
bines a high-speed cache of static RAM 
(SRAM) with dual memory and I/O 
buses to let the 80386 CPU run without 
wait states 95 percent of the time. 

The 25386 differs from the earlier 
20386, however, in the size, speed, and 
management of its cache. The 20386 uses 
the Intel 82385 cache controller chip to 
manage a 32K-byte cache of 35-nanosec- 
ond SRAM. The 25386 has a larger 64K- 
byte cache of faster 25-ns SRAM. It also 
replaces the 82385 with ALR’s propri- 
etary Extended Emulation 82385 cache 
system, which provides several perfor- 


mance improvements. The 25386 also 
uses faster 60-ns dynamic RAM in place 
of the 80-ns DRAM in the 20386. 

АП this adds up to record-breaking 
performance for the FlexCache 25386. 
But the 25386's high performance does 
not come cheap. It is available in two ver- 
sions, the $9499 Model 150 and the 
$12,499 Model 300, which differ only in 
the size (150 and 300 megabytes, respec- 
tively) and speed of their hard disk 
drives. Both models include the 25-MHz 
80386, the 64K-byte cache, 2 megabytes 
of memory, a socket for either a 25-MHz 
or a 20-MHz Іше! 80387 math сорго- 
cessor, а 1.2-megabyte 5'4-inch floppy 
disk drive, ALR's 16-bit VGA card, an 
enhanced-small-device-interface (ESDI) 
controller and hard disk drive, one paral- 
lel port, one RS-232C serial port, and a 
keyboard that follows the layout of the 
IBM Enhanced AT layout. The only soft- 
ware that I received was ALR's Flex- 
Cache 386 Setup Utilities disk. 

Of course, to use the 25386 vou also 
need а monitor and some operating-sys- 
tem software. My evaluation unit came 
with MS-DOS/GW BASIC 3.3, as well as 
a 25-MHz 80387 and a 1.44-megabyte 
3'^-inch floppy disk drive. ALR does 
not currently sell a monitor, so I used an 
IBM 8514 analog УСА monitor with the 
system. 

Not counting the price of the monitor, 
the evaluation unit cost $14,798. Toss in 
another $600—the street price for a rea- 
sonable VGA monitor—and you end up 
with a healthy $15,398. 

As high as that is, it is still not as ex- 
pensive as a comparable Compaq 
386/25. The Compaq 386/25 Model 300 
costs $13,299, which is $800 more than 
the 25386 Model 300; the 386/25 also 
has only 1 megabyte of slower DRAM 
and a smaller and slower cache. 

ALR also offers two 25-MHz systems 
with almost the same performance as the 
FlexCache 25386 and at much cheaper 
prices: its desktop 25386 DT Model R66 
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and Model 100. These systems have only 


Company 

Advanced Logic Research, Inc. 
9401 Jeronimo 

Irvine, CA 92718 

(ВОО) 444-4257 


Components 

Processor. 25-MHz 32-bit Intel 80386; 
socket for 25-MHz or 20-MHz Intel 80387 
COprocessor 

Memory: 2 megabytes of 32-bit, 50-ns 
DRAM, expandable on the FlexMern card 
lo 14 megabytes: 64K bytes of 25-ns 
SRAM; 128K bytes of BIOS ROM 

Mass : 1.2-megabyte 5V4-inch 
floppy disk drive; 1.44-megabyte 3Vz-inch 
floppy disk drive; 150-megabyte hard 
disk drive (Model 150) or 300-megabyte 
hard disk drive (Model 300) 

Display. ALR 16-bit VGA board; no 
monitors currently available from ALR 
Keyboard: 101 keys in IBM Enhanced 
keyboard layout 

I/O interfaces: One RS-232C serial port 
with DB-9 connector; one DB-25 parallel 
port; one VGA monitor port with DB-15 
connector; one 32-bit expansion slot for 
the ҒгехМетп memory-expansion сага; 
one 8-bit expansion slot; six 8-/16-bit 
expansion slots 


Size 
7Ve x 17 x 26 inches: 80-100 pounds 


Software 

FlexCache 386 Setup Utilities disk, 
version 4.2, with diagnostics tests, system 
setup, SETSPEED program, and other 
utilities; VGA Card Utilities disk 


Options 

1-megabyte memory module: $1049 

4-megabyte memory module: $2995 

360K-byte 5Ya4-inch floppy disk drive: 
$205 


1.2-megabyte 5V4-inch floppy disk 
drive: $225 

1.44- megabyte 3V2-inch floppy disk 
drive: $225 

20-MHz 80387 coprocessor: $1199 

25-МН2 80387 coprocessor: $1899 

150-megabyte hard disk drive: $2499 

300-megabyte hard disk drive: $3999 

ALR EGA card: $349 

ALR 16-bit VGA card: $399 

MS-DOS/GWBASIC 3.3: $175 

SCO Xenix 386 V.3: $695 


Documentation 

FlaxCache 25386 User's Manual; VGA 
Card User's Guide; УСА Card Software 
Manual 


Price 

Model 150: $9499 

Model 300: $12,499 

System as reviewed: $14,798 
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1 megabyte of DRAM and smaller, 
slower hard disk drives, but at $6490 and 
$6990, respectively, they're in a price 
range that more of us can handle. 


Improving the FlexCache 
Architecture 

Nearly all of today's fastest 80386-based 
systems use the Intel 82385 cache con- 
troller. The 25386 breaks from this 
group by using ALR's new proprietary 
cache controller, the Extended Emula- 
tion 82385 cache system. 

ALR based this new cache system on 
the Intel 82385 cache controller, but it 
has added several improvements and has 
implemented the whole thing with a 
group of chips on the 25386's mother- 
board. Many of these improvements are 
very small, but a few are worth mention- 
ing here. 

One improvement affects how the 
2538655 cache system maintains cache 
"coherency"—the consistency of cache 
data with the corresponding DRAM lo- 
cations. When a direct-memory-access 
(DMA) write changes a memory location 
whose contents are in the cache, the Intel 
82385 cache controller marks that cache 
data as invalid, so that subsequent ac- 
cesses to it will force the system to read 
the data from the DRAM. The 25386's 
cache system, on the other hand, updates 
the cache data on DMA writes, thereby 
maintaining cache coherency. 

Another big improvement is that the 
25386's cache system runs parallel with 
main memory, so that it does not add a 
wait state when there is a cache miss. The 
82385 imposes an additional] wait-state 
penalty for each cache miss. 

The 25386 hedges its performance bet 
further by using expensive but fast 60-ns 
main memory, in contrast to Compaq's 
100-ns memory. 

АП this DRAM sits on a proprietary 
32-bit bus. The 25386 also contains a 
standard 8-MHz AT-style bus that sup- 
ports standard AT expansion cards. 


Tops in Performance 
The result of these architectural im- 
provements? The 25386 flat-out beat 
every other 80386-based system that 
BYTE has benchmarked, including a 
preproduction Compaq Deskpro 386/25. 
Of course, the 25386 beat Compaq's 
386/20 by a 40 percent margin in the 
CPU low-level test, as well as by smaller 
margins in the Floating Point and Disk 
ПО low-level tests. It also had a slight 
edge overall in the application perfor- 
mance tests. 

The only deficiency appears in the 


Video Text and Database test results. 
The original benchmark tests were run 
with the IBM 8514 monitor. In those 
tests, the 25386 was over 2% times 
slower than the Compaq 386/20. When 
BYTE reran the tests with the 25386 
using the Compaq Video Graphics Color 
Monitor Model 420, the 25386 was only 
20 percent slower than the Compaq 
386/20. I attribute this change in perfor- 
mance to the interaction between the 
ALR VGA card and the IBM 8514 moni- 
tor. The ALR VGA card also appears to 
be optimized for graphics display rather 
than for text. An ALR spokesperson said 
that the company would investigate this 


discrepancy. 


A Few Glitches 

Speed is no good, of course, if you can't 
run your favorite programs and install 
your favorite expansion cards. 

The 25386 is very good about hard- 
ware compatibility. While the 20386 
runs its AT-style expansion bus at 10 
МНЕ, a speed that could cause problems 
for older expansion boards, the 25386 
uses a standard 8-MHz AT-style bus. I 
installed an Everex Evercom II 2400-bit- 
per-second interna] modem and an Intel 
Above Board/AT expanded-memory 
board, as well as a Microsoft Serial 
Mouse, and all ran without а hitch. 

The news is not quite so good on the 
software side. The 25386 ran almost all 
the software I tried, including Borland's 
Quattro 1.0, Reflex 1.14, SideKick Plus 
1.00A, SuperKey 1.16A, Turbo C 1.0, 
and Turbo Pascal 4.0; Digitalk's Small- 
talk/V 1.2; Kermit 2.30; MicroPro's 
WordStar 3.3 and 4.0; Microsoft's PC 
Paintbrush 2.0, Windows/386 version 
2.0, and Word 4.0; Morton Utilities 
3.00; Quarterdeck Office Systems’ 
DESQview 2.0, with its Quarterdeck 
Expanded Memory Manager 386 version 
1.10; and Symantec's Q&A 1.1. 

During my software tests, however, 1 
ran into three problems. The first in- 
volved a copy-protected Lotus ]-2-3 ver- 
sion 2.0. I could not get 1-2-3 to recog- 
nize the key disk, even when I slowed the 
system to its 8- MHz-equivalent compati- 
bility speed. It is no surprise that 1-2-3 
did not recognize the key disk when the 
25386 was at ful] speed, for the 80386's 
high speed messes up 1-2-3's copy-pro- 
tection scheme. Most 80386-based sys- 
tems handle this problem either by slow- 
ing the system automatically when a 
program reads data from a floppy disk or 
by letting you slow the system manually 
from the keyboard. 

An ALR spokesperson said that the 
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WORD PROCESSING 


XyWrite Ш+ 3.52 
Load (large) 
Word count 
Search/replace 
End of document 
Block moves 
Spalling check 

Microsoft Word 4,0 
Forward deleta 


Aldus PageMaker 1.08 


Load document 
Change/bold 
Align right 

Cut 10 pages 


Place graphic 
Print to file 


® Index: 


SPREADSHEET 
Lotus 1-2-3 2.01 
Block copy 
Васаю 
Load Monte Carlo 
Recalc Monte Carlo 
Load rlarges 
Recaic rlarge3 
Recaic Goal-seek 
Microsoft Excel 2.0 
Fill right 
Undo fill 
Recalt 
Load iarge3 
Recalc darge3 


O index: 


93 
1:08 
01 
13 
01 


4.13 


DATABASE 
dBASE lil 1.1 
Copy 
Index | , 
List | ІВМ PS/2 Model 80-111 13.2 
Append 
Delete 
Pack : IBM PC AT 
Count | 
Sort 


Index: 


ENGINEERING/SCIENTIFIC 
AutoCAD 2.52 
Load So(tWest 
Regen SoftWest 
Load StPauls 
Regen StPauls 
Hide/redraw 
STATA 1.5 
Graphics 
ANOVA 
MathCAD 2.0 
IFS 800 pts. 
FFTAFFT 1024 pts. 


Index: 


COMPILERS 

Microsoft C 5.0 
XLisp compile 

Turbo Pascal 4.0 
Pascal S compile 


D Index: " Cumulative applicabona index. Graphs are 
based on indexes at left and show relative 
performance. 


All imes are in minutes. seconds, Indexes show relatrve performance; for ай indexes, ап 8-MHz (ӨМ PC АТ-1 


FLOATING POINT 
Math 


Errore 
Sina{x) 

Error 
e 

Error 


Index: 


DISK О 

Hard Seek? 
Outer track 
(ner Irack 
Half platter 
Full platter 


4.90 
1.54 
1.81 


10.55 


N/A = Not supported by graphics adapter. | 
7 Ай times aro in seconds. Figures were generated using the 8088/9088 BENCHMARKS 
lease mimi ЫЫ, к Е 

2 The errors for Floating indicate the difference between expected 
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3 Times reported by the Hard Seek and DOS Seek are for multiple seek D^ (MS C50 


operations (number of seeks performed сителёу 


IBM PS/2 Model 80-111 


IBM PC AT 


CONVENTIONAL 
LINPACK 135.01 
(MFLOPS) 0.19 


sat to 100). 


+ Read and write times for File UO are in seconds per 64K bytes. (Dhryísec) 8417.00 
3 For the Livermore Loops and Dhrystone lasts only, higher numbers mean 
faster performance. 


For a full descnphbon of all Ihe benchmarks, see "Introducing the New BYTE Benchmarks," June BYTE 
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problem was probably due to the way the 
system implemented the compatibility 
speed, and that ALR uses a different 


7 technique in the current production ma- 


chines to slow the 25386 automatically 
any time it uses a floppy disk drive. The 
spokesperson said that the same version 


M of 1-2-3 ran without flaws on those 
| systems. 


My other two problems were subtle 
ones involving the interaction of the М5- 
DOS FDISK program and my system's 
300-megabyte hard disk drive. I hung the 
system every time I tried to create a 32- 
megabyte logical drive in the last 48 
megabytes of the disk. Also, every time I 
created logical drives and left FDISK, 
the system would reboot to the C»: 
prompt and then hang while it continu- 


| ously tried to read drive A. At that point 1 


had to shut the system down and then 
turn it back on. 
I was able to work around the first 


| problem by dividing the remaining disk 


space into two partitions that were both 
smaller than 32 megabytes, but I had no 
solution to the second difficulty. An 
ALR spokesperson said that the company 
would investigate these problems. 


| Disk Space to Burn 


A 300-megabyte hard disk drive like the 
one on my evaluation unit really makes 
you aware of the MS-DOS 32-megabyte 


| logical drive limit: I had logical drives C 


through L. 

My evaluation unit's hard disk drive 
was a Maxtor Model XT-4380E, which 
has 380 megabytes of unformatted space 
that reduces to 300.7 megabytes when 
you format it. It had an average access 
time of 16 milliseconds. The hard disk 
controller was a Western Digital ESDI 
board that runs with 1-to-] interleaving 
and includes a 16K-byte buffer for full- 
track buffering. 

The 25386 contains another drive bay 
that can handle one full-height or two 
half-height 54-inch devices. For exam- 
ple, you could put a second 300-mega- 
byte drive in that bay, bringing the sys- 
tem up to 600 megabytes of hard disk 
space. 

Even with the Toshiba 1.2-megabyte 


| 54-inch floppy disk drive and the TEAC 
| 1.44-megabyte 3'4-inch floppy disk 


drive in my unit, there was room for one 
more half-height 5'4-inch storage de- 
vice. ALR offers a 150-megabyte М-іпсһ 
Streaming tape drive that would fit nicely 
into that slot. 


The Box Itself 
As you might imagine, any machine that 
can handle all these storage devices has 


to be big, and the 25386 certainly is. It is 
over an inch thicker, 5 inches longer, and 
an inch deeper than a standard IBM PC 
AT. It is also heavy; my unit weighed 
nearly 80 pounds, and it can run to al- 
most 100 pounds when it’s fully loaded. 
Fortunately, the 25386 is not intended to 
sit on your desk. It stands upright on the 
floor. 

While its size and weight may at first 
be daunting, the 25386 is easy to open. 
You just loosen two thumbscrews on the 
rear of the system to remove a side panel. 

Once you're inside, you can see the 
25386's eight full-length expansion 
slots: one 32-bit, one 8-bit, and six 8-/16- 
bit slots. The 32-bit slot looks like two 
AT-style slots, one in front of the other, 
and you can use the two connectors only 
for ALR's FlexMem 32-bit expansion 
card. 

In my evaluation unit, the FlexMem 
card filled the 32-bit slot, and the VGA, 
ESDI controller, and multifunction flop- 
py disk drive controller and serial/paral- 
lel port card were in three of the 8-/16-bit 
slots. There were still four empty slots, 
so the system has plenty of room for 
growth. 

The 16-bit VGA card is a Western Dig- 
ital %-length card based on Paradise's 
PVGA chips. It is hardware-compatible 
with IBM's VGA standard. It also offers 
an extended graphics mode with 800- by 
600-pixel graphics resolution that will 
work on a multifrequency monitor—but 
not on a standard analog УСА monitor. 
There was a slight problem with this 
card: During the video benchmarks, the 
screen display had a light pattern of 
speckles. Replacing the video card and 
BIOS ROMs did not correct the problem. 
An ALR spokesperson could not explain 
why the problem occurred but said the 
company would investigate. 

The motherboard is ALR's own. It 
measures about 13% by 12 inches. It is 
not the same motherboard that ALR used 
in the 20386; the company has rede- 
signed and improved it since that earlier 
system. The motherboard in the review 
unit contained 154 chips, including the 
80386, an 80387, and | megabyte of 
DRAM in 36 256K-bit chips. Many of 
the chips are fairly standard parts, such 
as the Chips & Technologies DMA con- 
troller and Phoenix's keyboard control- 
ler and ROM BIOS (version 1.10 03). A 
large group of new chips in the upper 
front of the board provides the Extended 
Emulation cache system. 

The system's standard 2 megabytes of 
memory is split between the 1 megabyte 
that is standard on the motherboard and 
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the basic 1-megabyte FlexMem card. 
You can expand the 25386's memory to a 
maximum of 14 megabytes by adding up 
to three 1-megabyte or 4-megabyte 
daughtercard memory modules to the 
FlexMem card. 

You can install either a 20-MHz or a 
25-МН 80387 by setting a a DIP switch. 
There is no socket for a Weitek math co- 
processor, but ALR left solder positions 
around the 80387 socket to support a 
Weitek socket in the future. 
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Also, while all the DRAM in my eval- 
uation unit was in 256K-bit chips, ALR 
has left enough room and soider positions 
around all the memory chips to support 
1-megabit DRAM chips in the future. 


The Rest of the System 

The 25386's keyboard is an ME 101 
Maxi-Switch model from EECO. It uses 
the basic IBM Enhanced keyboard lay- 
Qut, but it differs from that standard by 
having the backslash key next to a re- 


Circle 305 on Reader Service Card 


duced Backspace key, in the older AT 
style. It has the nice feature that you can 
swap the functions of the Control and 
Caps Lock keys by changing a DIP 
switch on its back. ALR even includes an 
alternate set of correctly sized Control 
and Caps Lock keys. 

The only standard software that I re- 
ceived with the 25386 was ALR's Setup 
Utilities disk. It contains such things as a 
system setup program, a speed change 
program, a low-level disk formatter, and 
system diagnostics, as well as several 
other utilities. 

The standard documentation is the 
FlexCache 25386's User's Manual. This 
manual is full of useful technical detail, 
but once you leave the first two chapters 
you need to know a fair amount of com- 
puter terminology to keep reading. It's 
great for the experienced user, but not 
too useful for the novice. Of course, not 
a lot of novices are likely to start out on a 
$15,000 system. 


When You Need Help 

The 25386, like other ALR systems, 
comes with a 1-уеаг parts and labor war- 
ranty. You can also buy from 1 to 3 years 
of extended warranty service, but it's not 
cheap; one extra year costs $725 for the 
Model 150 and $935 for the Model 300. 
Ап ALR spokesperson said that ALR is 
now finalizing its plans to offer on-site 
service nationwide through another 
company. 

You also get unlimited telephone sup- 
port from ALR. The support people with 
whom I spoke were still learning the de- 
tails of the recently announced 25386, 
but they were all knowledgeable and 
eager to help. My only complaints about 
ALR's support are that you have to make 
a tot] call and, in my experience, sit on 
hoid for about 5 minutes before you get to 
talk to a support technician. 


Top of the Heap 

ALR still needs to wring out a few com- 
patibility problems, which it seems to be 
doing. Otherwise, the 25386 15 a solid 
system that offers plenty of expansion 
space and more disk storage than most of 
us will need for some time. 

It's the fastest 80386-based system 
available today, so if you want the top 
performer, shop no further. Аз a bonus, 
it's not even the most expensive 25-MHz 
system—nevertheless, it is only for those 
willing to pay for top performance. № 


Mark L. Van Name is a freelance writer 
and computer consultant living in Dur- 
ham, North Carolina. He can be reached 
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О EGA Monitor 

О MS-DOS 3.3, GW Basic 


$1799 
_MONO SYSTEM $1499. 


Transputer boards 
boost the power 
of your PC or Mac 


Pete Wilson 


Parallel-processing boards: CSA (mop) aod Leveo (bonnm). 


HARDWARE REVIEW 


Parallel 


Processing 
omes to PCs 


| ts the Holy Grail of computing: a 

| system that gains computational 
power as you add processors and 
memory. And it's here today. 

I reviewed two parallel-processing 
add-on products based on the INMOS 
transputer—one for IBM PC AT compat- 
ibles and one for the Macintosh II. These 
boards outperform the best available co- 
processors, but that's almost beside the 
point. You can link transputers to create 
parallel—and expandable—networks 
and so boost the power of your favorite 
personal computer as a linear function of 
the dollars you invest. 

These boards run few shrink-wrapped 
applications; in general, you have to port 
or develop software for them. So both 
companies—Computer System Archi- 
tects (transputers for AT compatibles) 
and Levco (for the Mac II)—provide 
tools you need to develop parallel appli- 


cations, and ГИ look at those as well. 
Computer System Architects (CSA) 
makes a series of boards based on trans- 
puters. І examined two boards based on 
the INMOS 20-MHz T800—one with 
256K bytes of memory, and one with a 
megabyte—and a C-oriented develop- 
ment Toolset licensed from Logical Sys- 
tems. Levco supplied a NuBus-compat- 
ible TransLink II card, two 20-MHz l- 
megabyte T800 modules that plug into 
the TransLink II, the Logical Systems 
Toolset, and INMOS's TDS (Transputer 
Development System). The TDS com- 
prises the tools you need to program con- 
current systems in occam, the trans- 
puter's native parallel-programming 
language; though CSA doesn't provide 
the TDS, INMOS does, and you can use 
it with the CSA boards. It costs $1750 to 
attach a CSA 1-megabyte T800 to an AT 
compatible, and nearly $3000 to hook a 
Levco l-megabyte Т800 to a Mac II. 
Both CSA and Levco sell the Logical 
Systems Toolset for around $400. 


The Nature of the Beast 
INMOS coined the word transputer. И 
refers to a device that integrates a re- 
duced-instruction-set-computer proces- 
sor, some memory, and a set of inter- 
processor communication links. INMOS 
manufactures a family of transputers. 
The T800 features a 32-bit integer pro- 
cessor roughly equivalent to a fast 80386 
or a 68030, a 32-/64-bit IEEE floating- 
point unit (FPU) that's about twice as 
fast as а 68882 or an 80387, and four 
full-duplex serial I/O links driven by а 
dedicated eight-channel direct-memory- 
access (DMA) engine that can sustain 20 
megabits per second in each direction on 
each link. Other components include a 
pair of timers (one ticking every micro- 
second, the other every 64 дз}, 4K bytes 
of fast (50-nanosecond) memory mapped 
to the bottom of the processor's 4-giga- 
byte address space, and a multitasking 
kernel] in microcode. 

continued 
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CSA PART.2, PART.4A, PART.S3 


T 
Multiprocessor hardware and software 
tor FC, XT, and AT compatibles 


Company 

Computer System Architects 
950 North University Ave. 
Provo, Utah 84604 

(801) 374-2300 


Features 

PART.2-820: TB00-20 with PC DMA 
and 256K bytes o! memory 
PART.4A-820: T800-20 with PC OMA 
and 1 megabyte of memory 
PART.S3; C compiler package 
(Transputer Toolsat) 


Hardware Needed 

IBM PC, XT, AT, or compatible with à 
spare half-length slot (for the РАНТ,2) or 
full-langth slot (for the PART.4A), a hard 
disk drive, and 512K bytes of memory; 
Hercules, EGA, or CGA monitor 
needed for demonstration programs 


Software Needed 
MS-DOS 2.0 or higher 


Documentation 

1-page hardware installation guide; 
220-page Transputer Toolset manual; 44- 
page Introduction to CSA PARTs and 

the Transputer 


Price 

PART.2-820: $1225 
РАНТ.4А-820: $1750 

PART.S3: $400 

PART.2-820 and PART.S3: $1295 


Inquiry 886. 


The T414 is a close cousin to the 
T800; it lacks the FPU and has just 2K 
bytes of on-chip memory. 

To make a multiprocessor system, you 
configure transputer nodes into the to- 
pology of your choice. Then, of course, 
you have to program the collection. How 
easy is that? It depends. Some computing 
problems decompose naturally into con- 
current subsystems; others don't. 

Many graphical applications can bene- 
fit from the speed of an individual trans- 
puter and, when the elements of a display 
can be computed independently, from 
the ability to use transputers in parallel. 
Genigraphics uses CSA boards to en- 
hance its illustration and video-anima- 
tion software; Digital Arts demonstrated 
similar transputer-enhanced products at 
this year's SIGGRAPH. Levco supplies 
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a demonstration program that computes 
the Mandelbrot set in parallel. 

Modeling and simulation also lend 
themselves to parallel processing. Neu- 
ronics markets a neural-net modeler 
called MacBrain; the transputer-based 
version of this product will have been re- 
leased by the time you read this. Deutsch 
Research lent me a prerelease copy of its 
port of Spice 3.0, an industry-standard 
circuit simulator, in versions for a stan- 
dard Mac II and a CSA T800. The T800 
version simulated a small circuit nearly 
12 times faster than the Mac II version. 
Since this circuit simulator isn't a true 
parallel application, the performance 
boost reflects the raw power of a single 
T800. (For more background on trans- 
puters and their capabilities, see “T800 
and Counting" by Richard M. Stein on 
page 287.) 


Using CSA Hardware with an 
MS-DOS Machine 

The transputer boards need to talk to one 
another and to the host PC. Interproces- 
sor communication is straightforward: 
CSA provides connections along the top 
edge of the boards, as well as a set of in- 
terconnect wires. You create the topol- 
ogy you want by attaching connecting 
cables to transputer links. (The links are 
clearly labeled on the board.) For electri- 
cal integrity, CSA uses differential 
buffers and receivers between the con- 
nectors and the transputers; that's un- 
necessary for short cable runs, but it 
gives you the flexibility to run substan- 
tial distances—for example, to trans- 
puters in another chassis. 

To talk to the host, each board has 
another INMOS device called a link 
adapter. On one side, it resembles a par- 
allel I/O port; on the other, it supports 
the INMOS link interface. Additional 
hardware makes the byte-wide side of the 
link adapter look to the PC as a DMA- 
accessible I/O port on the PC's bus; the 
link side connects to any of the trans- 
puter's links. 

Using a simple protocol to communi- 
cate with a server program running on 
the PC, the transputer can share the 
host's screen, keyboard, and file re- 
sources. There's plenty of bandwidth be- 
tween host and transputer. The CSA 
boards include DMA hardware that sup- 
ports data transfer at 100K bytes per sec- 
ond (on an AT); that's somewhat faster 
than the best hard disk drives fitted to 
such machines. 

Each board also has a switch you use to 
set the link adapter's bus address. In gen- 
eral, only one transputer needs a bus ad- 
dress; additional boards draw power 


from the bus but communicate with each 
other and the host by means of the link 
hardware. 

I installed the 1-megabyte board tn a 
spare slot on my Tandy 3000 and ran the 
three test programs. One of the tests 
looks for link adapters on the bus; it 
found the correct single adapter at the de- 
fault address 150 hexadecimal. Another 
test runs on the T800 and exercises its 
ability to read and write its own memory. 
А third checks the ability of the DMA 
machine in the link hardware (under con- 
trol of messages sent through the links) to 
read and write the memory of a trans- 
puter module independently of the trans- 
puter's processor. All three tests ran 
successfully. 


Transputing with the Tandy 3000 

I decided to use the Transputer Toolset to 
port two nonparallel C programs that 
I've been working on—a SPARC assem- 
bler and а program that simulates the in- 
teger portion of a SPARC-based ma- 
chine—to my transputer-equipped 
Tandy 3000. The Toolset includes the 
usual things: preprocessor and compiler 
(mostly compatible with ANSI C but 
with some private extensions), assem- 
bler, linker, and librarian. The prepro- 
cessor and compiler extensions are called 
intrinsics—constructs that look like 
function calls but that the compiler can 
convert into in-line T800 instructions for 
things like string handling and bit- 
blitting. 

The Toolset also includes some things 
you don't normally ftnd: two loaders and 
a server. One of the loaders puts a 
nonparallel C program onto a single 
transputer; the other loads a collection of 
C programs onto a network of tran- 
sputers; the collection of programs con- 
stitutes a parallel program. The server, 
which runs on the host, executes the pro- 
tocol that enables programs running on 
the transputer to access the host's screen, 
keyboard, and file system. The trans- 
puter program issues standard C МО 
calls that the library implements as calls 
to the server via the link adapter. 

The command install ас worked as 
advertised; it copied files from the Tool- 
set’s three disks to directories on my 
hard disk. One subdirectory contained 
the obligatory "Hello, world" program 
along with a batch file that would prepro- 
cess, compile, assemble, and link the 
single source file. I ran the batch file; it 
produced a transputer-loadable (.TLD) 
file. To run that, I issued the command 
14 9004 chello cio, which loaded 
“Hello, world” onto the transputer and 
loaded the server program onto the host. 
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Everything worked, and the transputer 
used the host's screen to announce its 
presence. 

The Toolset provides two sets of li- 
brary routines that you can use to paral- 
lelize C programs. These routines create 
processes and manage interprocess com- 
munication. One set implements the 
occam model, and the other supports the 
Unix fork/join model. I've programmed 
in occam, and I prefer it to the Unix 
model. If you don't already know 
occam, you may choose to avoid it, but 
be forewarned: The C constructs that 
support interprocess communication are 
not as intuitive as their occam counter- 
parts. 

A parallel program is really a collec- 
tion of programs intended for a collection 
of computers. To run it, you have to sup- 
ply the loader with a description of the 
network of processors. The Toolset's 
multitransputer loader operates on such a 
description, written as a . NIF (network 
information file) containing lines (one 
per node) of the form: 


1, spice, RO, 2, 0, 2[1], 2(3]; 


In this example, the preamble 1, spice, 
RO specifies that node 1 in the network 
will be loaded with the program spice 
and will be reset by node 0, the host. The 
remainder of the line describes how node 
l's links are connected. Link 0 connects 
to node 2, link 1 to the host, link 2 to 
node 2's link 1, and link 3 to node 2's 
link 3. 

Loading proceeds in phases. First, the 
loader distributes code to all the nodes, 
and it bootstraps the nodes with that 
code. Then the loader interprets the . NIF 
description and sends programs to the 
root node; from there, they percolate 
through the link hardware to their desti- 
nations. Normally, network problems 
turn up during the boot phase. If all else 
fails, CSA supplies an INMOS-written 
program called WORM that can wriggle 
its way around any collection of trans- 
puters and tell you what's connected to 
what. 

My C programs, written in Megamax 
Laser C on an Atari Mega ST2 and an 
ST4, ported to the CSA system with no 
unusual difficulty. Of course, there were 
the normal problems you encounter when 
porting software. I had to remove some 
ST BIOS calls, substitute the Toolset 
Time() intrinsic for the equivalent Atari 
routine, take care of byte ordering (the 
68000 is big-endian and views byte 0 of a 
word as most significant, but the T800 is 
little-endian), and change a compiler op- 
tion to get sign propagation on arithmetic 


right shifts. Once I fixed those things, 
both the SPARC assembler and the simu- 
lator ran correctly on the transputer. 

On the ST, with an 8-MHz 68000, the 
simulator ran at about 90 simulated clock 
ticks per second; on the 20-MHz T800, it 
ran at about 450 clock ticks. That's five 
times faster, but since the 68000 is at best 
a ]-million-instruction-per-second ma- 
chine and transputers are rated at 10 
MIPS, you might wonder why the T800 
version wasn't faster still. I think there 
are two reasons. First, the simulator uses 
lots of global variables, but the trans- 
puter's instruction set is optimized for 
local variables. Second, my simulator 
performs only integer operations, so it 
doesn't take advantage of the T800's 
f loating-point capabilities. 

To check that, I ported another pro- 
gram that analyzes simple linear circuits 
and is rich in floating-point work. On 
this test, the T800 ran 30 times faster 
than the Atari ST. 


Using Levco Hardware with a Mac II 
Levco handles multiple transputers in a 
different way than do the CSA products I 
reviewed, Instead of adding multiple 
boards to the host, it uses a single NuBus- 
compatible motherboard to which you 
can add plug-in modules. (Although T 
didn't review them, CSA offers multi- 
transputer boards, too.) The modules are 
small printed circuit boards (about 2 
inches by 4 inches) with a standard pin- 
out that supports intermodule communi- 
cation. Levco offers both T414- and 
T800-style modules; each comes in 
256K-byte, 1-megabyte, and 4-megabyte 
flavors. Since Levco's modules follow 
the INMOS pin assignments, you should 
be able to mix the different styles and 
flavors on the motherboard; I couldn't 
check that since I was working with two 
identical 1-megabyte T800 modules. 

The motherboard holds four modules. 
Levco uses a link crossbar switch (an- 
other INMOS part, the C004) to control 
the topological arrangement of modules 
on a board. Levco's Macintosh driver 
can find out the number and type of mod- 
ules on a board, and it supports a proto- 
col that applications can use to configure 
the links on each module. The crossbar 
switch doesn't work across mother- 
boards, though, so you have to intercon- 
nect multiple motherboards yourself. 

I installed a motherboard into a spare 
NuBus slot on my Mac II. It took some 
pressure to seat the two transputer mad- 
ules, which plug into surface-mount 
sockets on the motherboard. Levco sup- 
plies a test program that exercises all the 
transputers found on a motherboard. The 


Levco TraneLink 


Multiprocessor hardware and software 
for Macintosh 1) 


Company 

Levco 

5160 Lusk Blvd., Suite C100 
San Diego, CA 92121 

(619) 457-2011 


Features 

TransLink Il: NuBus-compatible 
Transputer motherboard 

Module: T800-20 with 1 megabyte of 
memory 

Transputer Toolset: C compiler package 
TDS: Occam Transputer Development 
System 


Hardware Needed 
Macintosh I| with spare NuBus slot; 
hard disk drive 


Software Needed 
System 4.2 /Finder 5.5 or higher; 
Macintosh Programmer's Workshop 


Documentation 

16-page TransLink Installation Guide; 
250-page Transputer Toolset manual; 
650-page TDS manual 


Price 

Motherboard: $799 

Module: $2199 

Toolset: $399 (purchased with 
hardware; $499 separately) 

TDS: $1200 

Macintosh Programmer's Workshop: 
$225 


Inquiry 887. 


company suggests running the test for a 
while to make sure that al] is well. I ran 
the test for a couple of hours; no prob- 
lems appeared. 

Like CSA, Levco offered a beta re- 
lease of the Transputer Toolset. Levco's 
was an earlier version (88.2 rather than 
CSA's 88.3); however, by the time you 
read this, both companies will be offer- 
ing the same final version. Because of 
the Toolset's command-line format, you 
need some sort of shell to use it on a Mac. 
Levco requires you to use the Macintosh 
Programmer's Workshop as that shell. 

Levco has enhanced the Toolset with 
the facilities you need to build trans- 
puter-based programs that look on the 
host like standard Macintosh applica- 
tions. To demonstrate this, the company 
includes a parallelized version of a pro- 

continued 
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Table 1: Transputer add-ons really make the PC fly. 


CSA 1-megabyte T800 Compaq 386/20 


6.31 
9433 
4,005,000 


Sieve" 
Onrystone* 
Whetstone’ * 


* BYTE Smai-C compder was used for Compaq and 


Macintosh 11 


40.2 
2861 
606,060 


23.18 
6321 
1,758,199 


Maontoehn Ines. 
** Mataas High C was used for the Compaq. Consultar Mac C wes used bor the Macintosh. 


Note: Tunes for Seva (100 iterations) are green m seconds; Dhrystones are « Ohrysiones par eacond; Whetsionas ага 
second 


in Whatstones per 


Table 2: Allowing for differences in Toolset versions, the CSA and Levco 


boards exhibit similar performance. 


CSA/Toolset (88.3)* 


6310 
3,117,000 


Dhrystone 
Whetstone 


* Optirizsbons cksabled 


Lovco/ Toolset (88.2) 


5780 
2,780,000 


Table 3: The penalty for multitasking on a single transputer is small, and it 


gets smaller as tasks get larger. 


Number of tasks 10 
| Sequential 

100 2486 
1000 24,876 
10,000 247,796 
Parallel 

100 3006 
1000 29,387 
10,000 300,054 


Task duration 
100 1000 10,000 
20,416 198.873 1,984,256 
203.203 1,988 636 19,842 524 
2,032,946 19,880,994 198,425,216 | 
20,B47 199,379 1,985,169 | 
208,228 1,993,347 19,851,050 
2,084,401 19,936,349 198,513,081 


Note: Task durations ace їп loop terabons: tines Bra un microseconds. | 


gram to compute the Mandelbrot set. 
Commendably, Levco supplies two ver- 
sions of source for this program—one in 
C and one in occam. The C version illus- 
trates, among other things, how an appli- 
cation can use the Macintosh driver to 
configure transputer modules into a to- 
pology; the occam version shows how 
much simpler and prettier parallel pro- 
gramming is in a language designed for 
it. And when I ran the program on two 
modules, it did indeed run twice as fast 
as it did on one module. 

Levco also supplies INMOS's occam- 
oriented Transputer Development Sys- 
tem. Like the Transputer Toolset, Lev- 
co's TDS has extensions that you can use 
to create standard Macintosh interfaces 
to parallel applications. 

The TDS is an integrated environ- 
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ment, like Megamax Laser C and Light- 
speed C. You've always got the editor 
handy; you compile from within the edi- 
tor and it points out your errors; and 
there's built-in project management. 
TDS differs from the others in that it is 
essentially a programmer's outliner 
based on the notion of a fold. You can 
hide a chunk of code in a fold, and you 
can nest folds in other folds. For exam- 
ple, a procedure might live in a fold; in- 
side that, all the declarations might be in 
one fold, and all the code in another. To 
do this, you mark the extent of the text 
you want to enclose in a fold and select 
ereate fold from the menu; an ellip- 
sis—which you can annotate—replaces 
the text. 

Folds are more than just textual conve- 
niences. You wrap separately compilable 


procedures in SC folds, single-transputer 
programs in EXE folds, and multitrans- 
puter programs in PROGRAM folds. 
The system uses the types of the folds to 
control compilation and linking. 

The TDS comes with some sample 
programs—one that measures the time 
required to execute various program- 
ming constructs, and another that uses 
multiple processes to model diffusion. 
Both ran happily, though it was a bit of a 
shock to see the Macintosh report execu- 
tion times in nanoseconds. 

Unlike the Toolset, which runs on the 
host machine, the TDS runs on a trans- 
puter. It needs at least 1 megabyte of 
memory and prefers more. Given the 
horsepower, you might expect blinding 
speed. But an occam compiler has to 
work a lot harder than a C compiler; for 
example, it has to check that no variable 
is shared among parallel processes. It 
does the job, but don't expect Turbo 
C-like performance. 

The TDS documentation includes 
Dick Pountain's excellent introduction to 
occam. Pountain assumes you know 
something about programming in a high- 
level language but nothing about pro- 
gramming parallel systems or about pro- 
gramming in occam, and he shows you 
how to do both. 


Benchmarks 
There's no BYTE Small-C compiler for 
the transputer (volunteers welcome), so I 
used the Toolset C compiler to compile 
and run the Sieve, Dhrystone, and Whet- 
stone benchmarks on both of CSA's 
boards and on Levco's module. Because 
[ was working with two different ver- 
sions of the Toolset, (88.3 from CSA and 
88.2 from Levco), I ran the tests twice. 
Table 1 shows the transputer in its best 
form— but only for the CSA hardware— 
relative to a Compaq 386/20 equipped 
with a 20-MHz 80387 and to a 16-MHz 
68020 Mac II with a 68882. Table 2 sup- 
plements that with a CSA/Levco compar- 
ison that forfeits some of the optimiza- 
tions available in version 88.3 to make 
for a fair matchup. Again, by the time 
you read this, both CSA and Levco will 
offer the latest version of the Toolset. 
What do these figures mean? Taken at 
face value, they suggest that a single 
T800 can have four times the perfor- 
mance of a 20-MHz 80386 and six times 
that of a 16-MHz 68020 for integer work, 
оғ two to three times that of an 
80386/80387 and six to seven times that 
of a 68020/68881 for floating-point 
work. A better way of looking at the 
ratios is to say that a single CSA board or 
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“Тһе work groups іп 
my department need 
to share printers. 
They need host 
connectivity, peer- 
to-peer file transfer 
and E-mail... 


4But | don't need 
the complication 
and expense of a 
file server. 


Now theres Commix" 32. 
For easy, fast communication 
between PCs, MACS, 
peripherals and minicomputer 
hosts. For as little as 
$150 per connection. 

You'll create a LAN 
where you can access а 

rinter or modem right 
rom your < mum 
program. Where file 
transfer and E-mail are 
background tasks. Where 
terminal emulation is 
automatic. 

À LAN with hard- 
ware and software that 
expands. From a department, 
to a full-premise Ethernet? 
LAN, to a LAN/WAN inter- 
networking solution for ten 
users or a thousand. 

It's not a file server. It's 
what you need. From ITRON: 


800-423-8044 
609-722-5575 


| 130 Gaither Drive, Suite 116 
Mount Laurel, NJ 08054 
FAX: (609)234-0451 


BBS: (609)722-0639 (1200 8N1) 
In the U.K: (01)735-0751 


An Intotron Division ee e 
In Brussels: (2)725-0770 


Circle 169 on Reader Service Card 


Circle 357 on Reader Service Card (DEALERS: 358) 


sf EC introduces their new 525 external floppy drive subsystem - 
use 5,25" data with your 3.5" format laptop computer. The 
(шеті to Setup, easy to use, and supports a wide variety 
desktop Systems. 

Mormation on the 525 subsystem write or call: 


800-333-5155 


1% ай your 514 daia to а 4 aptop! 


eae 
А. Ү/ҒІ ТЕС digital, inc. 


17981 Sky Park Circle, Suite M, Irvine, СА 92714 
Phone: 714-250-1959 • Telex: 3728057 + FAX: 714-250-1964 


What i is a Best Western? 


M Us = 


The right place at the right price. 


Make reservations at any Best Western, WORLDWIDE | 
see your travel agent, or call toll-free 


1-800-528-1234 independently owned 


and operated 
hotels, motor inns and resorte" 
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Levco module is twice as fast as a Com- 
paq 386/20 for floating-point work, 
while with the BYTE Small-C compiler, 
the integer ratios are as shown. I suspect 
that with a good 80386 compiler—say, 
Metaware's—the T800 and a 20-MHz 
Compaq are about equal on a range of in- 
teger applications, and that each would 
outperform a Mac П by perhaps 2 to | on 
such work. 

If you want to use transputers to their 
best advantage, you'll write process-ori- 
ented programs that run in parallel on 
multiple transputers but that multitask on 
systems with fewer than the maximum 
possible number of transputers. To get a 
feel for this, I used the Levco TDS to 
write a short occam program that runs 
tasks in two modes— serial and paral- 
lel—and varied both the number of tasks 
and the duration of each task. 

Everybody knows that multitasking is 
inefficient. Creating and running a pro- 
cess can cost as much as several hun- 
dreds of procedure calls. (And try to 
create 10,000 tasks under OS/2 in a 
megabyte of memory!) But as table 3 
shows, conventional wisdom doesn't 
hold for the T800. Parallel tasks on one 
transputer aren't much more expensive 
than serial ones, and that difference 
fades to insignificance as tasks grow 
larger. So you can afford to program in a 
parallel style, creating programs that can 
port to multitransputer configurations 
with the likelihood of а near-linear per- 
formance gain. 


Summing Up 

Both CSA and Levco offer full-fledged 
transputer development systems at a rea- 
sonable price. Should you buy one of 
these products to enhance your PC or 
Mac? 

If you just want to run existing applica- 
tions faster, then the answer is clearly 
no—transputers don't run most off-the- 
shelf programs yet. But if you develop 
your own software and you find yourself 
compute-bound (people in this category 
include scientists, engineers, and anima- 
tors), then you should took very hard at 
these systems. 

More generally, anyone interested in 
learning about parallel processing shou!d 
take a close look at these products. What 
Pascal did for structured programming, 
transputers and occam promise to do for 
concurrency—and that's the future of 
computing. № 


Pete Wilson is a computer architecture 
engineer at Prisma, Inc., and lives in 
Colorado Springs, Colorado. He can be 
reached on BIX c/o "editors. ” 


’ EXCEED THE LIMIT! 


PCSG 
Microsoft Breakthru 286-12 
Mach20 8.7 
7,0 оникс 
_ 


= 


(Equivalent to AT Running at X MHz) 


Supports the IBM P$/2 Model 30, PC, 
XT— Compaq DeskPro, Portabie— 
AT&T 6300 — Tandy 1200 — Zenith 
PC's and most 8088 or 8086 macbines 
operating at clock speeds up to 

I0 MHz. 


Fastest 


The SOTA 286i is the fastest accelerator you 
can buy for your PC. Fastest, because it uses 
the latest VLSI technology to squeeze maxi- 
mum performance from its on-board proces- 
sor. Packing 80286 power into your personal 
computer the SOTA 286i delivers performance 
rivaling that of a new 586 machine. Twice as 
fast as an ЇВМ AT, the SOTA 286i performs up 
lo 15.3 times faster than an IBM PC-based on 
Norton 51. 


Most Compatible 
In fact, speed is just the beginning. The SOTA 
286i is the only turbo board to earn the title 
Universal Accelerator. The same board 
that works in the IBM PC will also work in 
the Compaq DeskPro, AT&T 6300, Р5/2 
Model 30 and the list goes on. Not only thal, 
the SOTA 286i is compatible with every add- 


on board in your system. Networks, video 

adapters, 3270 emulation boards all function 
flawlessly. And, the SOTA 286i fully supports 
the new EMS 4.0 memory standard. No other 


manufacturer offers this level of compatibility. 


No one! 


-TUTTTTITITITT 4. 


AVIS 


apice 
T 


05/2 Upgradeable 
[Included on the SOTA 286i is а 16-bit expan- 
sion connector for attaching such options as 
the Memory /16i. With its on-board RAM 
configurable as either EMS 4.0 or extended 
memory the Memory / 161 is ideally suited for 
those new memory intensive programs. You 
can even run A7 specific programs such as 
IBM 05/2 and Professional ORACLE. А 
second feature connector is provided for the 


Intel 
| InBoard 386 / PC 
“i 15.9 


Floppy 1/0 Plus. This multimedia disk con- 
troller supports both 3/27 and 5747 disk 
drives. It also contains both a parallel and 
serial port. A complete solution to your 
computing needs. 

Outstanding Engineering 
SOTA Technology has been acclaimed as a 
pioneer in the field of 05/2 compatibility. 
ЗОТА$ first accelerator, the MotherCard 5.0, 
was the first and up until now — only 
product to run IBM 05/2 on a PC. It was 
nominated for product of the year 1987 in the 
field of technical excellence. The SOTA 286i is 
the next generation of accelerators from SOTA 
Technology. So why buy a product from our 
competitors that offers half a solution, when 
you can buy the fastest, most compati- 
ble, most expandable accelerator available. 
Tbe complete solution-tbe SOTA 2864! 
See us at COMDEX Booth W144 


9$ [A 


STATU OF THE AST ТЕСНО 
SOTA Technology, Inc. 
657 North Pastoria Ave., Sunnyvale, СА 94086 
TEL: (408) 245-3366, FAX: (408} 245-0922 


SOTA 286] is a lrademark of SOTA Technology, inc. All other products mentioned are trademarks of their respective manulacturers. 


SOTA 2861 benchmark was run on ІВМ PS/2 Model 30. 
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THE CREATIVE SIDE OF PAGEMAKER. 


There's only one desktop publishing program 


document formatting, spot color, and text handling. 
that's equally adept at producing stunning graphic All in a friendly, intuitive way. 
design and powerful business reports. 

It's Aldus PageMaker.” And it means desktop 


publishing to more people around the world than 


For business professionals, PageMaker offers 
features like built-in templates and comprehensive 
support for long documents. It's the first desktop 
any other program. publishing program to run on both Macintosh * 
For creative professionals, PageMaker offers апа PC computers. And it's compatible with more 


powerful features for precise page composition, business software and peripherals than any other 
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desktop publishing program available today. 
Which explains why over 200,000 creative 
and business professionals around the world have 
chosen Aldus PageMaker. 
To get a closer look at the creative and busi- 
ness sides of PageMaker, visit your authorized 
Aldus dealer, or call 1-800-33-ALDUS to order a 


$4.95 self-running demo disk. Or you can order 
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GLOBAL MANUFACTURING COMPANY 


Financial Report To Division Managers 


The first quarter numbers are їп... 


territories to post salio figures well in 
excess of their goals 

Rigorous com cutting combined with the 

new distribution system. have w^ Lt wp our 


THE BUSINESS SIDE OF PAGEMAKER. 


a colorful videotape demonstration for just $9.95. 
In Washington state call (206) 628-2375.* 


Aldus Diae Mater 


АП First Avenue South, Seattle, WA 98104 (206) 622-5500. 


«ест good in U 5 and Canada onty ea ten ela leer eatin $, with EGA 
ос УСА card and color monsor. The Macintosh demo disk Macintosh 512k Ё = Plus, 
SE. — a ы lr i ча са 

trademarks nd Akfun € 


Abdus, thr Aldus мы мні Macwiual atv 
һ, жп, and Page M тп. Apple мөкү, 


Санти ГЕ 
прате озатыла and Finder 9 rade al Apre Compute Ic IBS! гъ a reterii 
2 ia a trademark al Internationa! Вази Machines Corporala С 1961 Aldus C arpunition. АЙ mgbte rered. 


NOVEMBER 1988 * BY TE 221 


HARD DR 'ES 


= ISIE 
SY seagate 


Ғосыспда | "p eem $1225 KIT 


Guarantee 
ЕТ ЕЕ Complete PC/XT KIT includes 
22 If for any reason , you аге _ 2 а 
AQ. ST251 = not completely satisfied | drive, controller, cables, How-To 
71 with any product, Рес. ; : manual & mounting hardware. 


Includes drive, AT mounting hard- 
ware & "Disk Manager" partition- 
ing software 


Alzo available for XT $ 3 3 9 


Includes drive, controller, cables, 
How-To manual, mounung 


hardware & partitioning software. 


1 return И for а prompt and : 
72 courteous mM 


n 


Seagate 150Mb KIT f 


"788] 


Complete kit clades drive, cables, Parslor 
ADET controller, How-To Manual, meamting 
hardware and "Disk Manager” 

воб ил. Poll Height. 28ms access time. 


Complete ST238R PC/XT KIT 


Complete PC/XT KIT includes $ 
drive, controller, cables, How-To 
manual & mounting hardware. 


Drives and Kits are on carry == s 
available for АП ° ә eagate product line 
| PS/2 models! Macintosh Drives including 3.5" drives | 


Internal drive kits are now available for 
Macintosh SE and II as well as external 
kits for Macintosh Plus, SE & II! 


65b ST277R 


4Ü0ms access * Half Height 
Autoparking heads 
This drive requies ап RLL controller 


5379 


Includes drive, mounting hardware & 
"Disk Manager" partitioning software 


High Speed 40Mb 


Seagate ST251-1 
28ms access * Half height * Auto parking heads 
Also available for XT 


Includes drive, AT mounting hardware & 
"Disk Manager" partitioning software 


Card Drive 
Hard Cards 


Card Drive 20S 4oms $319 
Card Drive 30S 4oms $349 
Card Drive 50S 4oms $499 


-- Features -- 
* Available for most Tandy models 
* Quality engineered for reliability 
• Super easy installation & setup 

» ONE YEAR Warranty 


• Auto park heads 
These Card Drives use quality Seagate Hard Drives 


Call for pricing! 


ағы 


Неір 15 |иві а рһопе 
call away with our 
Technical Assistance 
Department! 


No Surcharge for Visa or MasterCard Orders 
Hours: 8am to 7pm Monday - Friday, 12pm to 5pm Sat. MST 


7 (800) 254-DISK 


ҰМ мые 


MEN шара ы ІІІ a г — 
LLEEEEHEEHEEHEEEEHEGHEEEHEEHEHELHTHEHRIIEE 1208 E. Broadway Road #110 + Tempe, AZ 85282 


| Toll Free Customer Service & Order Status: (800) 541-8387 602) 784-1038 1038 FAX: 602) 8 829-9 193 
Prices and availablity subject i changa without notice. All items аго NEW with manufacturcz's warranty A02 7 bo. ов sccopted NET 10 - abjecit to 9% 


surcharge. Add $19 shipping for APO/FPO orders. 30 Day але condoms: shipping À banding charg snot Sandu АЕН ВҮТІ188 
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SOFTWARE REVIEW 


А С++ Toolkit 


File Rowe Edit Blocks Delete Search MEI Record Playback Text 12345 


Dagile Lampare Dos Frint 


ci\zortechssiewel .cpp | 


+ 


class primes {+ 


+ 


chare f lags;* 
int size; 
int count; 


pablic:+ 
primes(Int dsize) С size = dsize: 


Шише: 3 


“primes() ( size = 8; count = 0; delta 
int couat prinesi )e 
ic 


іш prime, К; 


count = 0; 
for (int 1 #9; | <= size: le») № 
s(flags * 1) = ТАЕ: + 


Compile the program in 
this buffer 


for (1 2 1; i (= size: (109). 


С 


Everything you 
need to get started 
with C++ 


Jon Udell 


if (=(flags + 1)) 
{+ 


дт found а prime =/+ 


prime = 1 „1 „3; ги twice Index + 3 aze 
Гог (k = i • prine; К <= size; К += priae)» 
e(flags *k ) = FALSE: 7e kill all multiple «e» 


hough it’s 5 years old now, the 

C++ programming language 

has yet to achieve truly wide- 

spread acceptance within the 
microcomputing community. Zortech's 
C++ 1.0 compiler for IBM PCs 
($99.95) may soon change that. Note that 
it is a compiler, not {as is usually the 
case) a translator that you use in conjunc- 
tion with a C compiler. Zortech's C++ 
conforms closely to the definition of 
AT&T C++ as set forth in Bjarne 
Stroustrup's The C++ Programming 
Language. In addition to the compiler, 
the package includes an impressive col- 
lection of programming tools: an opti- 
mizer, a linker, a librarian, a disas- 
sembler, an editor, a make facility, a help 
system, a set of ANSI C libraries, and a 
graphics library. 

The installation program is easy to 
use, but inflexible. Hard-wired to copy 
the contents of eight distribution disks to 
a directory tree at the root of drive C, it 
won't let you install to a subdirectory of 


drive C or to another drive. That was 
particularly annoying in my case, be- 
cause I have two hard disks, drive C and 
drive D, and I wanted to install the pack- 
аре on drive D. I ended up doing it the 
hard way—I installed on drive C first, 
then moved everything to drive D. I hope 
Zortech corrects this in the next release. 
Commendably, Zortech makes available 
two additional disks containing source 
code in assembly, C, and С++ for the 
Zortech run-time libraries (excluding 
the graphics library); the library source 
code costs another $50. 


Tools of the Trade 

There are so many tools here that it takes 
a while to just sort them out—there are 
seven compilation tools and two linking 
tools. The organization of the compiler 
accounts for some of this complexity. It 
runs in two passes—ZTCPP1.EXE pro- 
duces an intermediate representation, 
and ZTC2.EXE converts that into object 
code. If you choose to optimize, compi- 
lation becomes a three-pass affair; you 
run ZTG.EXE on the intermediate repre- 
sentation before feeding it to the code 
generator. Zortech's decision to provide 
a stand-alone C compiler adds more com- 
plexity. The C and C ++ compilers share 
the same optimizer and code generator. 
But for C-only compilations, you can use 
ZTC1.EXE as the front end instead of 
ZTCPPI.EXE. 

ZTG performs an extensive set of opti- 
mizations. It propagates constants; elim- 
inates dead assignments, dead code, and 
dead variables; hoists loop-invariant ex- 
pressions; and merges common sub- 
expressions. You can choose to optimize 
for speed or size. By default, ZTG at- 
tempts all optimizations (favoring speed 
Over Size); you can selectively disable 
particular ones. 

Zortech's manual, which compares 
the performance of Zortech С + + to that 
of Turbo C 1.5 and QuickC 1.0 оп stan- 
dard C benchmarks, cites the results of 

cantinued 
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Data analysis software 
from SPSS* gives your РС 
a winning advantage. 


It doesnt matter which field you play hardball 
in. The right combination of equipment and 
ability can make you a hero. 

You get that ability with SPSS/PC +~ 
the best-selling dala analysis software from 
SPSS. 5 designed for the IBM РО/ХТ” 
POAT? PS/2™ and compatibles. And with it, 
you'll turn raw dala into real facts, for sound 
business decisions. 

SPSS/PC+ features a base package ol 
numerous slatistical procedures. Plus some 


We'll ta 


r Sic | p 
on T d SS Sur CES 
em - 


powerful options for dala entry, advanced 
statistics, forecasting, graphics, mapping 
and much more. So you can scrutinize and 
manipulate your data in countless ways. 

SPSS/PC- also provides a seamless 
interlace wilh other popular PC software 
such as dBase" and 1-2-3, to give you 
complete command of your dala. For market 
research, sales analysis, quality control 
and much more. 

Yet, SPSS/PC- is designed for ease-of- 
use. It features a menuing and help system, 
as well as an on-line statistical glossary that 
helps you interpret results as you go. 

And you'll always have training, support, 


e your Stats 
and make you the 
most valuable 


on 
mic and Consumer 


Pot revenues 38% 


sin ngc m billings by 


and ongoing upgrades from SPSS. The 
team that's supplied statistical soltware to 
over 1 million users since 1968. 

For more details on how SPSS/PC+ 
can help you gel the most out of your micro, 
give us a call at 


1-312-329-3315. 
We'll show you how to really stand out 
in your field. 


SPSSinc. 


Best in the final analysis. 
444 North Michigan Avenue « Chicaga, linas 60611 


5РУ5 а regpstered trademark of SPOS Inc SPSS/PC-* rs a eto ol SPSS Ing ІВМ PC/XT , PC/AT and Р622 are trademarks of Internstiona Business Machines Corporation. dBase n a trademark 
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REVIEW 
A C++ TOOLKIT 


the right order, distributing its com- 


Type 
C++ compiler 


Company 

Zortech, Inc. 

366 Massachusetts Ave. 
Suite 303 

Arlington, МА 02174 
(800) 848-8408 

(617) 646-6703 


Format 
Eight 360K-byte floppy disks 


Language 
C 


Hardware Needed 

IBM PC or compatible with 512K bytes 
of memory, a floppy disk drive, and a 
hard disk drive 


Software Needed 
MS-DOS 2.0 or higher 


Options 
Library: $50 


Documentation 
572-page bound manual 


Price 
$99.95 


Inquiry 884. 


an unoptimized run of the floating-point 
test, because the optimized run wasn't a 
fair comparison—Zortech's optimizer 
simply eliminated the computations. I 
compiled the floating-point test with 
Zortech's tools, with and without opti- 
mization, and disassembled the object 
files. The optimized version simply 
loads and prints a floating-point con- 
stant, which the optimizer determined to 
be computable at compile time. Oddly, it 
retains an enclosing loop; the Microsoft 
C 5.1 compiler eliminates that too. 

Zortech provides a linker, LINK- 
.ЕХЕ, but doesn't require that you use it. 
And if you want to debug C++ pro- 
grams with CodeView, you can't use 
Zortech's linker. You have to use the 
Microsoft linker and then run a curious 
utility called BUNCH.EXE, which 
patches your .EXE so that constructors 
and destructors will work properly. 

You can use .BAT files to control the 
invocation of the compilation and linking 
tools, or you can use the master control 
program ZTC.COM. Given a mixture of 
.C, .СРР (C++), .ASM, .OBJ, and 
.LIB files, ZTC selects the right tools in 


mand-line arguments to the right places. 
Through ZTC, you can turn off prototyp- 
ing, define macros, generate in-line 
8087 or 80287 instructions, request in- 
sertion of line numbers into the object 
file, specify the memory model you 
want, specify stack size, request optimi- 


. zation, link for CodeView, and run 


BUNCH. If you alternate between two 
linkers—Zortech's and Microsoft's— 
you'll run into a minor problem. Since 
the two linkers share the same name, 
ZTC grabs the first one on the path; you 
may need to fiddle with your path to en- 
sure that you use one or the other. 
Finally, you can use make to control 
ZTC, or to control the compile and link 
tools directly. It operates on a text file 
(make file) that specifies a set of outputs, 
the inputs оп which those outputs de- 
pend, and the actions required to convert 
the inputs to outputs. Zortech's make 
supports standard syntax and features. 


Shades of Borland 
In many respects, the Zortech package 
invites comparison with Borland's lan- 
guage products. It's an inexpensive and 
fast compiler that aims to popularize 
C++ in much the same way that Borland 
popularized Pascal and Prolog. Zor- 
tech's editor, in particular, strongly re- 
sembles the one that comes with Borland 
products. Like Borland's editor, Zor- 
tech's integrates with the compiler so 
that when you compile from within an 
edit buffer, the compiler halts when it en- 
counters an error, and the editor displays 
the error message and positions you on 
the offending line of code. And like Bor- 
land's editor, it uses a WordStar-like 
command set. Zortech also mimics the 
reconfiguration capability of the Borland 
editor (1.е., the ability to map edit func- 
tions to alternate keys, in case you prefer 
something other than the WordStar key 
mapping). But the Zortech editor is less 
reconfigurable than Borland's; you can't 
attach commands to multikey combina- 
tions, so you can't emulate editors that 
use such combinations. You can use your 
own editor instead of Zortech's. 
Zortech's C++ comes with a graph- 
ics library that's similar to the Borland 
Graphics Interface, though less compre- 
hensive. Both support basic operations 
like drawing lines (in varying thick- 
nesses and styles), arcs, and boxes, and 
writing text in graphics mode; both can 
adapt their use of color to the palette at 
hand. But Zortech's graphics library 
doesn't support advanced features of the 
BGI, such as viewports, polygons, fill 
continued 
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The best 


Modula-2 


compilers for PCs and 
compatibles 


Taylor Modula-2 


The prolessional high-performance compar for РС5. the tas- 
test compiler m the 


* unrivalled арз iti 
7,000—10,000 lines par minute (80285, 8 MHz) 

* excellent code 
Mini-comqputer standard global opbmisation Code per. 
forms 1580 Dhrystone tests per second! (80286,8 MHz) 


tation 
lor Modula-2, 205 indepen- 


$ 900 
$ 10 


$ 99 


The protessigtii Modula-2 software development system 
М2505 comprises the following features in an easy-tn-use 
window envitfmiic 


~ обет, editor 

- fast 

— linker programs 

- unique 

= Mary 

There ага à bI 1005. tooibaxes, demo disks, pub- 


№ domain and books for М250$ – probably more 
than for any other | system! M2SDS was used for 
The writing of the Farsight integrated business software pach- 


$ 10 


" Modula-2 people: 


4 TECHNOLOGIES 
3336 Richmond, Suite 323 
Houston, TX 77098-9990 (713) 523 842? 


| Dealer inquiries welcome 


| International 


Austria: 022274545010 
Belgium: 0717366133 
France: 20822662 


United Kingdom: 01/6557 333 
Germany; 029838337; 
D731/26932. 
(1321785737. 
(4106 3998; 
05317347121 


Scandinavia: 453512014 ~ 
Switzerland: 0179455432 


А. + L. Me@ier-Vagl 

im Spátan 23 

CH-B906 Honstetten/ ZH 
Switzerland 

Те. (41}(1] 700 30 37 
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Powrr 


Herb Schildt is the author that over 600.000 
programmers turn to for the word on languages. That's 
because Schildt's expertise in programming 1s 
unprecedented. And he is unsurpassed in C. In fact, out 
of the 21 books Herb's published, all 9 of his books on C 
are bestsellers. Find out why over 600.000 programmers 
can't be wrong. See C Writer, Herb Schildt. 


"Schildt s books offer first rate material” 
Computerworld 


"^... Noted author and veteran C programmer ... 
producet s) the kind of book programmers like best ...' 
Philippe Kahn. President, Borland International, Inc. 
From the Foreword of Using Turbo С 


г 


$24.95. ISBN 0-07-88 1 263-1 
$22.95, ISBN 0-07-881307-7 
$21.95, ISBN 0-07-88 1255-0 
$21.95, ISBN 0-07-881348-4 
$24.95. ISBN 0-07-88 1346-8 
$5.95. ISBN 0-07-88 1381-6 
$5.95. ISBN 6-07-88 1321-2 
$19.95. ISBN 0-07-88 1279-8 
$22.95, ISBN 0-07-88 1280- | 
Just Released- 


$21.95, ISBN 0-07-88 1427-8 


For a Free Catalog wih More Information ой All 21 Books 
Written by Herb Schikh 


Call Toll-Free 800-227-0900 


Visa. MasterCard, American Express Accepted for Orders. 
Include local tax and $2.00 for shipping. 


и)! OsborneMcGraw Hil 
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" ш n Berkeley. California 94710 
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REVIEW 
A C++ TOOLKIT 


Test Compiler Source 


Zortech 


1218 
1218 


1645 
1645 


patterns, flood filling, and scalable 
stroked-character fonts, and its docu- 
mentation is inferior to Borland's. On the 
other hand, although Zortech's graphics 
library is C-oriented, you сап embed 
those routines in object-oriented С++ 
code of your own devising; that should be 
quite useful if you're developing complex 
graphical applications. 

Zortech would do well to imitate an- 
other Borland tradition. Borland's lan- 
guage products always come with at least 
one substantial piece of working code 
that beginners can use to get up to speed. 
Zortech provides a few C examples 
(e.g., a word counter, a file dumper, and 
a graphics demo), and, if you buy the li- 
brary source code, you can see how Zor- 
tech has used C++ to implement the 
classes istream and ostream. But the 
basic package provides nothing in C ++. 

The Zortech context-sensitive help 
system has no counterpart in the Borland 
products. It's a terminate-and-stay-resi- 
dent program that retrieves information 
about Zortech tools, and about C++ 
generally, from within Zortech's (or an- 
other) editor. You position the cursor on 
the word you want described and press 
the hot key (Ait-H by default); up pops a 
screen containing a description. Unfor- 
tunately, it's a pretty simpleminded sys- 
tem. If the word is class, you'll see a de- 
scription of what a class is in С++ and 
how to declare one. But if the word is 
istream (the predefined C++ class that 
implements the concept of an input 
stream), you'll see the declaration for the 
C library function islower—worse than 
no response at all. 


Fast Compilation 

The BYTE Lab compared Zortech C + + 
to Lifeboat's Advantage C++, using 
C++ versions of the Sieve and complex 
math benchmarks. Since Advantage 
C++ is a translator, we ran its output 
through the Microsoft C 5.1 compiler. 
The benchmarks were run on a Dell 310 
with an 80386 processor, 640K bytes of 
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Table 1: Zortech С++ compiles and links faster than the combination 
of Advantage C++ and Microsoft C 5.1, but Advantage has a slight edge 
at run time. File sizes are in bytes; times are in seconds. 


-OBJ 


672 11,057 5 
643 1457 8 


1440 
19,579 


EXE Comp+Link Runtime 


11,689 6 
15,148 12 


eo C» 74 


memory, a hard disk drive, and an 80387 
coprocessor. We configured both Advan- 
tage and Zortech to optimize and to use 
the 80387. 

The C++ version of the Sieve pro- 
gram embeds its array of flags in a class 
definition, defines a constructor to allo- 
cate it and a destructor to free it, and de- 
fines a member function to traverse the 
array and count primes. The complex 
math program defines a complex-num- 
ber class and uses the operator-overload- 
ing capability of C++ to associate com- 
plex assignment, multiplication, and 
division functions with the symbols =, 
*, and /. 

Not surprisingly, Zortech's integrated 
compiler works faster than the Lifeboat/ 
Microsoft hybrid (see table 1). Once 
compiled, though, the Lifeboat/Micro- 
soft programs have a slight performance 
edge over the Zortech versions. 

Programmers who write in C for [BM 
PC and compatible hardware and who 
want to learn and apply object-oriented 
techniques will find Zortech's C++ 
compiler very attractive. There is room 
for improvement: The installation pro- 
gram lacks flexibility, the graphics rou- 
tines are poorly documented, the help 
system frequently gives erroneous re- 
sults, and the package provides few ex- 
amples of working C ++ code. 

But Zortech C ++ compiles in a hur- 
ry; it produces efficient object files; you 
can use it in coniunction with a third- 
party debugger like CodeView; it is 
compatible with both the draft ANSI C 
standard and AT&T С++; it provides a 
complete development environment; and 
it doesn't cost a lot of money. Those are 
powerful incentives to jump on the C++ 
bandwagon. 


Editor's note: The C++ source code for 
the benchmarks is available in a variety 
of formats. See page 3 for details. В 


Jon Udell is a BYTE technical editor. He 
сап be reached on BIX as “‘judell.” 
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Tools and Toolboxes 


Modula-2 


Applications Generator 


Amadeus $ 395 
nerate 8-2 programs directly from your own 
and save yourself hours of coding! "п 


Graphics 

Шая so 
M2EGA" $ 65 
Controls EGA cards in Moduia-2. 


Modula Graphics Tool * 

"uem ren ERI 
written in Modula-2. 

Modula Graphics Toolbox II* $ 188 
vom E package of Modula-2 procedures for ail cur- 


The Modula-2 people: 
/ - INTERFACE 
TECHNOLOGIES 


3336 Richmond, Suite 323 
Houston, TX 77098-9990 (713) 523 8422 


Dealer inquiries welcome 


International 

Austria: 0222/4545010 
Belgium: 0717366133 
France: 208226652 

Italy: 02:405174 
Scandinavia: +45732512014 
Switzerland: 019455432 


United Kingdom: 01/6567333 

Germany: 0298378337. 
0731726932; 
0821/85737; 
0510673998; 
0531347121 


А. +L, Meser-Vogt 

hm Spaten 23 

СН-8306 Bonstetten/ZH 
Switzerland 

Tel. |4141) 700 30 37 
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QNX’: Bend it, shape it, any way you want it. 


ARCHITECTURE If the micro world were 
not so varied, QNX would not be so suc- 
cessful. After all, it is the operating system 
which enhances or limits the potential 
capabilities of applications. QNX owes its 
success (over 60,000 systems sold since 
1882) to the tremendous power and flexibility 
provided by its modular architecture. 


Based оп message-passing, ОМХ is radi- 
cally more innovative than UNIX or OS/2. 
Written by a small team of dedicated 
designers, it —— a fully integrated 
multi-user, multi-tasking, networked oper- 
ating system in a lean 148K. By comparison, 
both OS/2 and UNIX, written by many hands, 
are huge and cumbersome. Both are ex- 
беле оға monolithic operating system 
design fashionable over 20 years ago. 
MULTI-USER OS/2 is multi-tasking but 
NOT multi-user. For OS/2, this inherent 
deficiency is а serious handicap for ter- 


minal and remote access. QNX is both 
multi-tasking AND multi-user, allowing up 
to 32 terminals and modems to connect to 
any computer. 


INTEGRATED NETWORKING Neither 
UNIX nor OS/2 can provide integrated 
natworking. With truly distributed pro- 
cessing and resource sharing, QNX makes 
all resources (processors, disks, printers 
and modems anywhere on the network) 
available to any user. Systems may be 
Single computers, or, by simply adding 
micros without changes to user software, 
they can grow to large transparent multi- 
processor environments. QNX is the main- 
frame you build micro by micro. 

PC's, AT's and PS/2's OS/2 and UNIX 
severely restrict hardware that can be used: 
you must replace all your PC's with AT's. In 
contrast, QNX runs superbly on PC's and 
literally soars on AT's and PS/2's. You can 


run your unmodified ONX applications on 
any mix of machines, esther standalone or 
in a QNX local area network, in real mode 
on PC's or in protected mode on AT's. 
Only QNX lets you run multi-user/multi- 
tasking with networking on ail classes of 
machines. 

REAL TIME QNX real-time performance 
leaves both OS/2 and UNIX wallowing at 
the gate. In fact, QNX is in use at thousands 
of real-time sites. right now. 


DOS SUPPORT QNX allows you to run 
PC-DOS applications as single-user tasks, 
for both PC's and AT's in real or protected 
mode. With OS/2, 128K of the DOS 
memory is consumed to enabie this facility. 
Within QNX protected mode, a full 640K 
can be used for PC-DOS. 

ANY WAY YOU WANT IT QNX has the 
power and flexibility you need. Call for 
details and a demo disk. 


THE ONLY MULTI-USER, MULTI-TASKI NG, NETWORKING, REAL-TIME OPERATING SYSTEM FOR THE ІВМ PC, AT, Р5/2, 


| Multi-User 
Multi-Tasking 64 (150) tasks per PC (AT). 
| Networking 2.5 Megabit token passing. 
255 PC's and/or AT's per network 
10,000 tasks per network. 
Thousands of users per network. 


3,200 task swiiches/sec (AT) 


Fast indertask communication 
between tasks on апу machine. 


10 (32) serial terminals per PC (AT). C Compiler Standard Kemmghan and Rachie. 


Flexibility Single PC, networked PC's, 
single PC with terminals, 
networked PC's with terminals. 
No central servers. Full sharing 


of disks, devices and CPU's. 
PC-DOS runs аз a QNX task, 


From US 5450. 
Runtime pricing available. 


PC-DOS 
Cost 


THE HP VECTRA, AND COMPATIBLES. 


For further information or а free demonstration 
diskette, please telephone (613) 591-0931. 


Quantum Software Systems Ltd. - Kanata South Business Park «175 Terrence Matthews Crescent: Kanata, Ontario, Canada - K2M 1W! 
See us at COMDEX FALL '88 November 14-18 1988 Las Vegas, Nevada. Booth #H7044, Hilton Center 
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SOFTWARE REVIEW 


Lint for 


FC-Lint Vers. 2.15, Copyright Gimpel Software 1985-1988 


--— Module aodulet.c 
retara (x-32) в 5.8 х 9.05: 


mwulel.c 9 Warning 524: Loss of precision 
modulei.c 9 Warning 533: function cent -- return mode inconsistent 


with line 7 
x = centi Satoi( argefi) ) Y; 


modsiei.c 24 [nformational 718: atoi undeclared this module, azsuaed to relara 


НИ 


войи 1е1.с 24 Шага! 516: function сені: arg. type conflict (Arg. wo. 1) 


uith line 8 


modalel.c 24 Мага!) 534: function сені -- return mode inconsistent 


with iine ? 


Sprimtf( “centigrade = zfsn", к); 
8 25 Informationa] 718: printf undeclared this module, assumed to rete 
ra ist 
м 25 Warning 559: size of арунагп{ по, 2 incontistent with Гого 


mwOdulel.c 26 


Inforsational 715: argc (line 19) not referenced 


Warning 526: printf (line 25) not defined 


Warning 525: atol (line 24) not def ined 


Iaforsational 714: main (lime 19) not referenced 


CLINT 


An MS-DOS version 
of the Unix tool 


Alex Lane 


he C programming language en- 
joys tremendous popularity 
these days. Tools associated with 
programming in C, like make 
and lint, have accompanied the lan- 
guage in its migration from Unix to MS- 
DOS. PC-Lint 2.15 ($139) is one PC- 
based implementation of Unix 1int—a 
program that reads C source code before 
you compile it in search of what PC- 
Lint's manual describes as “quirks, idio- 
syncrasies, glitches, and bugs." 
C derives its power, in large measure, 
from the uniformity of its rules for form- 
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ing expressions; programmers like to re- 
fer to this property as orthogonality. But 
C's orthogonality is a double-edged 
sword. It supports nearly unlimited flex- 
ibility and elegance of expression; it also 
lets programmers make silly mistakes. 
Here's one kind of mistake that C com- 
pilers don't prevent and that 11nt was de- 
signed to catch: 


int dumb_function( ) { 
return (3.1415); 


This function’s declaration announces a 
return type of int, but its body returns a 
value of type float. The lint programs 
guard against these and other kinds of 
errors that invalidate programs, hinder 
portability, or simply waste resources. 
PC-Lint isn't the only version of Lint 
for the PC market. Phoenix Technol- 
ogies, for example, offers a lint pro- 
gram called Pre-C. Al] the PC-based 
lints find themselves in competition 


the PC 


with C compilers that provide lint (e.g., 
Wizard C) or warning (e.g., Microsoft 
C) features. I'll compare PC-Lint to 
Microsoft C 5.0. 


Out of the Box 

PC-Lint requires a relatively minimal 
setup: an IBM PC (or compatible) with 
MS-DOS 2.0 or higher and 128K bytes of 
memory (though the manual notes that 
you might need 192K bytes for "satisfac- 
tory operation"). I tested the program on 
a 16-MHz АКС 386i equipped with 
512K bytes of memory and a hard disk 
drive. 

There's nothing fancy about installing 
PC-Lint. You can run it directly from a 
backup floppy (saving about 100K bytes 
on your hard disk), or copy all the files 
from the distribution disk to your hard 
disk and run it from there. In addition to 
LINT.EXE, the package includes a num- 
ber of test files, a selection of standard 
library definition files that work with 
different compilers, and a print utility 
that paginates and prints one or more 
files with or without headers, footers, 
and line numbers. 


Getting Started 
You can use PC-Lint right out of the box 
even if you haven't a byte of C source 
code available. It comes with two sample 
source files that you can use to test the 
program. Other sample files include in- 
direction files (.LNT files containing PC- 
Lint options), redirected outputs from 
PC-Lint, and a library definition file 
containing function declarations. These 
demonstration files are small but well 
thought-out; the first chapter of the man- 
ual does an excellent job of describing 
them. Another chapter of the manual in- 
troduces lint beginners to a philosophy 
(presumably that of the PC-Lint's au- 
thor) regarding the use of the tool. It's 
called "Living with Lint (or Don't Kill 

the Messenger). " 
The program's primary interface js 
continued 
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PC-Lint 2.15 


Type ; 
PC-based lint programming tool 


Company 

Gimpel Software 

3207 Hogarth Lane 
Collegeville, РА 19426 
(215) 584-4261 


Format 
One 360K-byte floppy disk 


Language 

C 

Hardware Needed 

IBM PC or compatible with 128K 
bytes of memory 


Soitware Needed 
MS-DOS 2.0 or higher 


Documentation 
96-раде reference manual 


Price 
$139 


Inquiry 890. 


REVIEW 
LINT FOR THE PC 


the DOS command line. You can type the 
entire command line directly —LINT plus 
options (if any) plus the names of the C 
source files that PC-Lint reads—or you 
can put arguments and names of source 
files into a .LNT file and supply its name 
as an argument to PC-Lint. You can also 
store arguments in the environment vart- 
able LINT. If LINT is defined, PC-Lint 
inserts its value at the head of the list of 
arguments. This serves as a convenient 
way to specify a standard set of options. 

The C source files that PC-Lint reads 
constitute a secondary interface. The 
program recognizes and acts on com- 
mands that you can embed inside com- 
ments; for example, the comment 


ft lint -e'7119* 


disables error 711, the loss-of-precision 
warning. 

You can send the program's output to a 
file by using the DOS redirection opera- 
tor (>), When PC-Lint finishes, it re- 
turns an exit code corresponding to the 
number of errors it detected. Control 
programs written in DOS command lan- 
guage (.BAT files) can use the DOS 


errorlevel facility to examine and act 
on the exit code. 

The sample files that come with PC- 
Lint generate few errors. Real programs 
aren't usually so cooperative; they can 
cause PC-Lint to spew a torrent of syn- 
tax-error messages (alerting you to 
things like an unclosed comment), warn- 
ings (e.g., noting an unexpected use of a 
Boolean), and informational messages 
(e.g., indicating that a signed value will 
be shifted). The art to using lint lies in 
adjusting its verbosity to suppress extra- 
neous messages while retaining those 
that warn of real trouble. 


Have It Your Way 
PC-Lint's many options will appeal to 
lint devotees, though the effort re- 
quired to learn about all of them might be 
too much for occasional users. You spec- 
ify these options by means of the pri- 
mary interface (the DOS command line) 
or the secondary interface, (PC-Lint 
commands embedded in comments in- 

side C source files). 
You can fine-tune PC-Lint's verbosity 
by means of the e (error) options, which 
continued 


All the Power of A 25 MHz 386 
At Half the Price of Compaq or IBM 


Omega 386/25 $3295 386/16 $2985 


Complete High Quality 386/25/20/16 Systems 


Omega 3420/20/16 Motherboard 
Наг орру Comroder 1:1 interiarve 
ШО Can [Pawale Serisi Game Porte) 


Two 22 BN, Four 18 ВЕ & Two 8 BR slots 230 Wan Power | 
Monochrome Graphios/Printes Adapter AT Case Тибо ода, Б Drive Sigi ^a 
1 Mb ӘОға Memory (expandibie up to 16 мы) Packard Вей TTL мог " nobce. ВМ & Compaq are Trademarks of 


* Ram Choha 3886 soon avaliable 


Omega MOAIE? Mother Board 
Award НОВ 

MardFlopoy | Controller 1:7 interleave 
VO Card (Рыго, Бегил, Game Ports) 
5ы 16 Ва Sicts & Two B ва Dion 
| kamay oad кізе 


| Omega 88/10 XT Compatible 


TOMH: XT Motherboard (Phosni BIOS) 
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The Fastest 286 Available 
286/20/16/12 System Specs 


Teac 1.2Mb Floppy Deve 

101 Key Enhanced Keytoard 

220 Watt Powe 

AT Case TorcorLede, 5 Drive Bicle 


Panasonic 
108 


Сай For More Information Including Complete Product Catalogue 
OMEGA MICROSYSTEMS 
1029 Franklin Road Suite 4-С Marietta, Georg 


[their respective Corporations. 


ТОМ 2те 
Micrópolls 
Pep 28ге 


Hintecriba 
25 


610 5651 
512 SCSI 


INE. 
ia 30067 


Fax: 


236/20 $1895 
286/16 $1795 
286/12 $1495 


5527 ХІМІ 843 
8240 AT MFM $144 
$45 
$90 


(BOO) 346-6527 
In Georgia (404) 429-8862 
(404) 953-6286 
We Will Gladly Answer Any Customer's Technical Questions! 


Cama [шз _ 


Ober product 
Hnes otlerad: 
Video Seven 
Keyironics 
Northgate 
Archive 


Samsung Ve Mono 8100 


Nove 
Амон 


Epson 
Weelern Обамы 
DTC 


Shap 
And Many Мога! 


Hours: 9am-8pm EST 
Monday thru Friday 


Circle 248 on Reader Service Card 


Our Printer 


Sharing Unit 


Does Networking! 


An integrated Solution 

Take our Master Switch ™, a sophisticated 
sharing device, combine it with MasterNet '" 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and maintrames or 
access the network remotely. Installation 
and operation is very simple. 


Versatile 

Or you can use the Master Switch to 

link any computer or peripheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


— Give a Rose to your computer 


e Houston, Texas 77274 е Tel (713) 933-7673 э FAX (713) 933-0044 ә Telex 4948886 


РО. Box 742571 
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MasterLink™ utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 
Other Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, we've got 


GROSE 


ге” ELECTRONICS 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 


Commitment to Excellence 

At Rose Electronics, we're not satisfied 
until you're satisfied. Thats why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 


Call now for literature or 
more information. 


(800) 333-9343 
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enable or disable individual messages or 
entire classes of messages. For example, 
-е501 forces PC-Lint to ignore error 
501; —e7?? turns off all 700-series (in- 
formational) messages. When you've 
written a piece of code that you know 
PC-Lint won't like, you can build a de- 
tour around it like this: 


float f; 
inti; 


№ lint -e711 disable loss-of-pre- 
cision warning %/ 


1 = (int) f; 


/* lint +e711 enable loss-of-preci- 
sion warning %/ 


This prevents PC-Lint from complaining 
about an intentional coercion of a float 
to an int, while retaining protection 
against unintentional coercions else- 
where in the program. It’s a nifty fea- 
ture, although if you use it often, you'll 
find yourself typing a lot of extra com- 
ments as you lint your way through pro- 
gram development. 

You can also disable three general 
classes of error related to function argu- 
ments—arguments of unlike type (one 
signed, one unsigned), arguments of un- 
like type (yet the same size), and pointer 
arguments having different indirect 
types. These error classes are a bit ob- 
scure for my taste, and the options (e.g., 
—eau, -еав, and -ерр) aren't easy to re- 
member, despite the manual's attempt to 
present mnemonic aids. 

Size options simplify life if you port 
code between machines that have differ- 
ent scalar sizes. The -s12 option, for ex- 
ample, specifies that integers are in 2- 
byte quantities. 

The f (flag) options enable or disable 
global condition flags. For example, 
+fne permits code to have nested com- 
ments, and -fum disallows duplicate 
member names in different structures. 

The height options govern the style of 
PC-Lint's output and are good candi- 
dates for inclusion in the LINT environ- 
ment variable. I preferred compact two- 
line error messages to the default four- 
line style, so I specified -n32 (the dollar 
sign appears in the source line at the lo- 
cation of the error). 

Miscellaneous options enable you to 
specify preprocessor variables (as with 
the Microsoft C Compiler's /D switch), 
restrict the acceptable keywords to those 
included in the current ANSI standard, 
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Listing 1: The file test.c contains subtle and not-so-subtle bugs. 


Sinclude <stdio.h> 


fefine ZIP 5 
§define 2AP -] 


main (} { 

int he50; 

int iz10; 

int *j - £i; 

int k,m,n,q, 2—20; 
static char (*hah) [20]; 
12 char **p; 


m 
к* C wu Со 109 Ud» Lo NI i 


n = ZIP-ZAP; 
Ч = product ( 3.0 ); 


"usu 


printf ("Beginning of programin"); 


18 printf("n = td; g = 4а; г = td\n",n,q); 


k = h/*j; 


/* don't do anything */ ; 
if {г= 5) 
else 


if { үз @ 7 


printf ("End of program\n"}; 


HESSEN RRRLRNSGS 


93 1 


36 double product( x, у} 
37 int х,у; 

38 ( 

39 return tx * у}; 

40 } 


specify a particular memory model, and 
force PC-Lint to return a zero exit code. 


C Compilers and C Versions 

In theory, C compilers are functionally 
identical. In practice they aren't, be- 
cause they use different libraries and sets 
of preprocessor variables. PC-Lint helps 
smooth out the differences. It provides a 
selection of library definition files for 
more than a dozen C compilers. In a li- 
brary definition file, declarations like 


void printf(char *,...); 


tell PC-Lint that functions so declared 
are defined in a library. If you work with 
a single C compiler, the easiest thing to 
do is erase all the library definition files 
except for the one you need. If you work 
with several compilers, you can use the c 
(compiler) option to tel! PC-Lint to select 
the appropriate one. 

С itself has evolved considerably since 


for (me-3;m«k;printf("The value of m із &din*",mt**)] 


printf("The value of г is 5. in"); 


printf("This'll never get printed. Xin"); 


Kernighan and Ritchie published The C 
Programming Language in 1978. (C pro- 
grammers refer to this book, and to the 
language it describes, as K&R.) Al- 
though ANSI hasn't yet released the new 
standard for C, many C products—in- 
cluding PC-Lint—have incorporated 
some generally accepted non-K &R ex- 
tensions to C. PC-Lint supports many of 
these extensions, including the void type, 
function prototypes, enumerated data 
types, and the 9% token-pasting operator. 


On the Firing Line 
In search of linty source code, I looked 
back through several years' worth of 
notes from real C programming projects. 
From the pages marked "Bug of the 
Week” and ‘‘Aaaarrgghhh of the 
Month," I pieced together a nonsense 
source file (test.c) containing some 
classic quirks (see listing 1). 
First, I ran the file through the Micro- 
continued 
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tandards are made, not born. 
The leading UNIX* System on three generations of PCs, 50” 
XENIX" System V has revolutionized the way people look at both 
the UNIX System and PCs by revealing the amazing hidden potential 
of these standard hardware platforms. 
In the process, SCO XENIX has become a true standard in UNIX 
System Y software. 


And like a true standard, SCO XENIX has opened up entire new 
markets of opportunity that have never before existed for micro- 
processor-based computers. 
į e with the latest generation of 80386- based 
machines, SCO XENIX 386 allows systems created 
from the widest range of hardware choices to surpass 
the multiuser, multitasking performance of minis 
or even mainframes—at a fraction of the cost. 


SCO XENIX can be found running thousands of 
XENIX- and UNIX System-based vertical applications 
on powerful business systems supporting 16, 32, 
of even more users. And on graphics workstations 
running advanced engineering and scientific 
applications. 


WHEN THEIR CUSTOMERS DEMANDED 
UNIX SYSTEM V SOLUTIONS, THESE 
INDUSTRY LEADERS CAME TO SCO 
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And, of course, on personal computers, running multiple DOS 
ы concurrently, or networking XENIX and DOS systems 


es more and more end users are demanding the power 
that only UNIX System V software can bring to their standard 
hardware platforms. 


And when leading developers, resellers, and computer manufacturers 
who serve these users want to make sure they're working with 
a partner who's the UNIX System software leader—for now, and 
long into the future of UNIX System standards — they 
come to SCO. 
hey know that SCO will provide them with the 
most comprehensive environment for UNIX System 
applications, technical and marketing support, 
training, and documentation in existence. 
And they know they can tust SCO UNIX System 
software to be the most complete and reliable 
anywhere in the world, because it comes from the 
most complete and reliable UNIX System software 
company in the world. 


The UNIX System software leader — SCO 


THE SANTA CRUZ OPERATION 


The UNIX System Software Leader Worldwide 


(800) 626-UNIX (626-8649) . (408) 425-7222 - FAX: (408) 458-4227 - TWX: 910-598-4510 sco sacz - E-MAIL: .. 
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Never buy another ribbon! 
with Macinker™ 


over 100,000 sold 


| Universal Cartridge Macinker $68.50 Imagewriter or Epson Масіпкег $42.00 


Eliminate expensive ribbon replacement 
with ihe famous Maclnker. The Universal 
Cartridge Maclnker ($68.50) will re-ink 
most cartridges with the appropriate 
adaptor. The Universal Spool Maclnker 
will re-ink all spools. Operation is very 
simple & automatic. Our extra dark, lubri- 
cated ink yields better than new printout 
quality and its cooling effect extends 
print-head life, New ink dispenser en- 
sures precise ink metering. Average num- ь- 
ber of re-inkings/cartridge is 60-100 at an 
average cost of Scents/re-inking. We al- 
so have dedicated Maclnkers for special 
cartridges. All Maclnkers, with appropriate Multicolor Adaptor can re-ink multicolor 
cartridges (2 or 4 colors). Or use your Maclnker to re-ink in 10 different colors: 
red, green, blue, yellow, pee brown, orange, gold and silver. Our Customers 
range from individuals to Fortune 500 Corporations. In 1982 we pioneered re-ink- 
ing technology and are dedicated to its development. We have a complete range 
of accessories, heat-transfer re-inking adaptors, special inks and cartridges. 


New 


$299.00 


Band Printer Macinker 


Universal Cartridge Macinker ..................... 68.50 Call for fr atal 
Multicolor Adaptor (specify printer) ........... 40.00 | | vo " t og 
Imagewriter М! MacInker mod 234 IM ........ 42.00 : j 

Epson Масіпкег mod 271ЕР...................... 42001  SPecial Offer 
Universal Spool Macinker ........................... 68.50 Free mousepad for any order| 
| Heat Transfer Adaptor .................................40.00 i» $60.00. Free Key-beeper & 
Extra Ink bottle .......... 3.00 | ав 18.50 eem Is катна for or- 


All Macinkers delivered with bottle of ink, ink 
meter, reservoir, reservoir cover. 

Black, uninked, colored, special cartridges 
available. Best ribbon quality at lowest costs. 


the Universal Cartridge & 
Td Universal E o at the 


same time and the second 
unit for $50.00 


Let us configure the most economic & efficient buffer set-up when using two print- 
ers with one computer or two computers and two printers. We have the most com- 
plete range of buffers, converters, switches, cables & custom cables. Award win- 
ning Proteus switches manually or by software between 2 printers. Memory is au- 
tomatically partitioned & both printers can print ІН тала 


06-411, 1 сотр. / 1 printer — 64k....... 160. 

256k......270.00 
UG-402 2 comp. / 2 printers 64k........ 199.00 

256k......330.00 
PROTEUS, 1 сотр. / 2 printers 64k........ 199.00 

56k......330.00 UG-402 

UG-403 4 comp. / 2 printers 256К......399.00 е 
UG-408 4 comp. 4 printers 512k......500.00 
UG-412 Serial buffer card 1 MEG .............. 500.00 
CBL-715 Univ. ser-par-ser converter ........ 159.00 
CBL-705 Ser-par converter —— 99.00 
Autoscanning switches (4 to 1)  .............. 169.00 Proteus 


Satisfaction or 30 day refund on all products - Immediate shipment - Major credit cards 
Computer Friends, Inc. Order Toll Free 1-800-547-3303 


14250 NW Science Park Dr. in Oregon (503)626-2291 
Portland OR 97229 fax (503)643-5679 telex 4949559 CF 
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REVIEW 
LINT FOR THE PC 


soft C 5.0 Compiler with the command 
cl /е /DLINT ARGS /МО test.c, which 
compiles test.c at warning level O (the 
most permissive). I repeated the test at 
warning levels 1, 2, and 3 (the most 
stringent). Then Г submitted the same 
file to PC-Lint. 

The only problem that the Microsoft 
compiler caught at all warning levels was 
the redefinition of product( ). PC-Lint 
caught it, too, and it also noted the con- 
flict between the number of arguments in 
the definition (two) and in the function 
cal] (one). At level 3, the Microsoft 
compiler notes that the symbols p, hah, 
and m are not referenced, and, sure 
enough, that turned out to be true. PC- 
Lint notes the same thing; it also shows 
that J isn't referenced and that both г and 
k aren't accessed. The problem is the 
statement k = ћу]; at line 20. The /* 
characters parse as the beginning of a 
comment, so k gets the value of ^, and 
the compiler ignores everything until it 
sees the terminating */ in the comment 
on line 23. 

Unlike the Microsoft compiler, PC- 
Lint found the mismatch between format 
string and arguments in the printf() 
statement at line 18 and caught the clas- 
sic misuse of the assignment operator (=) 
for the equality operator (==) at line 25. 
Neither the compiler nor PC-Lint found 
the bug in line 16. After the preprocessor 
replaces ZIP with 5 and ZAP with -1, the 
statement becomes n = 5—1;, which is 
cleariy illegal. 


А Good Tool 

PC-Lint should appeal to a variety of 
users. It can help novice C programmers 
with the tricky aspects of the language. 
Experienced programmers—even those 
intimately familiar with C compilers that 
provide lint-like capabilities—can stiil 
benefit from its stringent analysis of 
source code. In a sense, you get out of 
PC-Lint what you put into it. 

Typically, I just let the program run 
and redirected its output to a file for ex- 
amination. I learned to ignore certain 
types of complaints; in time, I'm sure I'd 
get around to using the appropriate op- 
tions to suppress them. PC-Lint does its 
job well and belongs in the C program- 
mer's toolbox. 


Editor's note: Listing 1 is available in a 
variety of formats. See page 3 for 
details. м 


Alex Lane is a knowledge engineer for 
Technology Applications, Inc., of Jack- 
sonville, Florida. He can be reached on 


BIX as "a.lane." 


95% of the Top 


... Shouldnt You? 


In businesses where к? 
complex numeric problems 
are a daily challenge, 
professionals from all 
walks of life rely on 

APL* PLUS". 


Thousands of professionals 
їп a wide range of fields— 
investment research, insur- 
ance, corporate finance. 
engineering. and science — 
find APL* PLUS the per- 


27 
2 
8 


Many of our technical pro- 
fessionals are fluent in the 
use of APL. For us, APL’ 
combination of power, and 
expressiveness makes it the 


visualization of experimental | 


U.S. Companies 
Solve Their Complex 


Numeric Problems with APL 


perfect tool for analysis and | | 


fect software for complex 
problem solving. That's 
because its natural mathe- 
matical orientation and 
concise code provide the 
ideal environment for model 
building. array handling. 
system prototyping. and 
matrix manipulation. 


Why not give yourself the 
analytical edge, for only 
50957 Call 800-592-0050 and 
we'll show you how to put 
АРК PLUS to work in 
your specific application. 


data as well as scientific and 
engineering computations. 


Frederick J. Krambeck 

Manager, Process 
Development 

Mobhil Research and 
Development Corporation 


STSC, Inc. 

2115 East Jefferson Street 
Rockville, Maryland 20852 
800-592-0050 

301-984-5123 in Maryland or 
Canada 

Telex 898085 


The APL ж PLUS System ss available for the mainframe. ІВМ PC and compatubles. 
Macintosh and machines running UNIX and VAX YMS. The APL ж PLUS System may 
be purchased through dealers and distributors worldwide 


АРІ а PLUS is и registered trademark of STSC. inc. UNIX. Macintosh. and IRM are 
гешмегтен trademarks of AT&T Bell Laboratones. Apple Computer, and Internavenal 
Business Machines Corporation. respectively. 


Tap companies according to the Apnl 17, 1987 issuc of Business Weed 


(16 suggested rera for DOS verwan. International prices Моћи» higher. 
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APL is indispensable in devel- 
oping mathematical models for 
pricing financial securities such 
as options, futures, and bonds. 
Complex mathematical algo- 
rithms are programmed quickly 
and concisely. And, empirical 
research is facilitated by APLS 
unmatched capabilities in 
manipulating and analyzing 
arrays of data. 


M 


Mark Schroder 
Option Research Specialist 
Prudential Bache 


When vou need to consider 
three classes of service, numer- 
ous fare types, and multiple 
connections, fare pricing anal- 
ysis without APL is a Herculean 
task. APL ability to manipu- 
late tables of data with a single 
command enables us to explore 
a wider range of scenarios as 
fast as we can think of them. 


Mike Fisher 

Manager, Systems 
Development 

Pan American World Airways 


Each quarter we consolidate 4 ? 
апа analyze historical data, 
current data, and forecasts 
from over 800 entities within 
GE and then quickly compile it 
into a comprehensive series of 
reports. With APL we get it 
done in a third of the time it 
would take us using other 
methods. 


Eric Baelen | 

Manager. Business Systems. ў 
Development 

General Electric Company 


The shortest distance 


between two points. 
Pro-C. 


S c E € 


System design 


+ 
Finished application 


The C source code applications generator. 


At last, the distance between system design and final 
application is shorter than ever before. Pro-C maximizes 
your productivity by creating commercial applications 
in C sourcc code. 

Pro-C quickly generates well-structured, fully-commented 
C code the way you would write it. This allows you to 
concentrate on systems design instead of wasting time 
repeatedly rewriting code. Plus, Pro-C can also be used 
as a powerful prototyping tool that readily converts 
system design into clean, professional code. 


Learning to use Pro-C is simple: Menus guide you through 
every step, and context-sensitive help is always avail- 

able. Pro-C quickly generates source code for screen pro- 
grams, reports, menus, and multi-file updates, as well as 
concise system documentation and context-sensitive help. 


PC Tecb Journal applauded the power of Pro-C in a 
recent review: “The generated C code is excellent, includ- 
ing many comments and the type of functional organi- 
zation that a good programmer would choose. . . Pro-C 
excels at what it was designed for.” 


M5.DOS5 & Microsoft are reyaleted trademarks of Масев Cap LUNES ig a 
Widemark пі ATAT Вей Laboraones: Turbo C os а rogatored trademark pf Bor 
имегпанопа! GNX i3 а \rademark of Quantum Sonware ете Lid асет а 
нәрсесі пытат od Lattice inc Zortech 15 a trajamark gA Zortech Inc 
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Pro-C is the only source code generator that runs under 
the MS-DOS? QNX? XENIX" and UNIX" operating 
systems. Unlike most 4GL's, Pro-C doesn't require а run 
time environment—incrcasing performance without 
royalty fees. 


For added flexibility, a separate product, Pro-C 
Workbench? provides the C source code for over 60 
Pro-C library routines that can be modified to your 
requirements. 

Pro-C code is optimized for a variety of compilers, includ- 


ing Microsoft" C V5.0 and later, Quick C V1.0, Turbo 
C? V1.0 and later, Lattice? С V3.2, and Zortech" V2.05. 


Pro-C: Beyond programmer productivity tools 
Eliminate repetitive programming. Streamline application 
development. Achieve maximum productivity. 

Order Pro-C today. Call (800) 265-2682. 

For information on corporate purchases, call Chris 
Finncgan at (519) 745-2700. 
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Quick Surface Scan 
of Drive C: 


Irack 5t The current o 


Please choose 


Corky 


шая (PESTON СОНАР ана 


Recover bad sectors 
and change the interleave 
ratio on your hard disk 


Richard Grehan 


ex OPERATION SUSPENDED 
ration 15 in Suspense 


Conplete: 2228 (68/7 


APPLICATION REVIEW 


mt action gou desire 


Remaining’ 1455 (407) 


Ке Press EX tc ЕЗ 


pinRite is one of those products 

that generate immediate suspi- 

cion. The claim that a piece of 

software can repair what many 
have been led to believe is entirely a hard- 
ware problem—bad sectors on your hard 
disk drive—does prompt people to inch 
away. Tack on the additional claim that 
the program can perform a low-level for- 
mat on your hard disk drive and leave 
your data intact, and inching away be- 
comes noisy backpedaling. Г] admit I 
was skeptical; when asked to review 
SpinR ite, the first thing I had to find was 
a sacrificial hard disk drive. 

SpinR ite ($59) from Gibson Research 
is a powerful, low-level diagnostic and 
maintenance program for hard disks in 
IBM PCs and compatibles. I say “low- 
level” because SpinRite does not con- 
cern itself with file structure on the disk; 
it works with sectors and tracks of data, 
not directories and files. SpinRite also 
performs diagnostics on other aspects of 
your system: [t tests system RAM, veri- 


ite 


fies that your controller is working prop- 
erly, and checks the disk controller's 
RAM. 

SpinRite also determines your hard 
disk’s track-to-track (adjacent tracks) 
and average seek times. I compared 
SpinRite's results with the results from 
the Core test. Both tests showed that the 
Everex drive's average seek time was 
about 23 milliseconds, but SpinRite cal- 
culated the track-to-track seek time as 
3.73 ms while the Core test found it to be 
5.49 ms, But beyond diagnostics, Spin- 
Rite can actually recover sectors marked 
as bad by the hard disk drive controller; 
and it can modify the interleave pattern 
on your hard disk drive to guarantee the 
maximum possible throughput. 


Taking It for a Spin 
I ran SpinRite on an Everex 386/20's in- 
ternal 30-megabyte hard disk drive, and 
и informed me that I had 51,200 bytes’ 
worth of bad sectors. I already knew 
this, because I had just executed FORMAT 
on the drive, which reports how many 
bytes’ worth of bad data the drive is in- 
fected with. What I wasn't ready for was 
that SpinRite was raring to go fix the 
data; all I had to do was turn it loose on 
the hard disk drive to do a low-level re- 
format with the program's extremely 
thorough pattern testing activated. 
SpinRite's low-level reformat is 
unique in its own right, since it does its 
job while leaving the hard disk's data in- 
tact. I am not suggesting that you try it 
without performing a backup; the Spin- 
Rite documentation urges you to back up 
the contents of the hard disk prior to re- 
formatting as a safeguard. But if the low- 
level format goes well—and it usually 
does—you don't have to spend the rest of 
the day reloading your files. However, 
SpinRite's real claim to fame 15 its ability 
to recover bad sectors, and even though 
the pattern testing took over 2 hours, I 
got my 51,200 bytes back. I wrote files 
on the hard disk and everything—I even 
continued 
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REVIEW 
SPINRITE 


| SpinRite 1.02 


Type 
Hard disk utility 


Company 

Gibson Research Corp. 
22991 La Cadena 
Laguna Hills, CA 92653 
(714) 830-2200 


Format 
One 5'4-inch floppy disk 


Language 
Machine 


Hardware Needed 
IBM PC or compatible with & 
hard disk drive 


Documentation 
40-page user's manual 


Price 
$59 


Inquiry 888. 


ran the Norton Disk Test utility a half- 
dozen times just to make sure all was 
OK. 

SpinRite also boasted that it could de- 
termine the proper interleave for a given 
drive and controller configuration and 
change the interleave—ostensibly to its 
optimum—leaving the hard disk's data 
intact. For the Everex I mentioned 
above, the interleave was set to I-to-l, 
and SpinRite showed that the Everex 
couldn't do any better than that. So I de- 
cided to set the Everex to a 2-to-1 inter- 
leave to determine how much worse its 
performance would be. This meant that I 
had to send SpinRite off for another 
round of its pattern testing. Here's where 
more of SpinRite’s user-friendliness 
showed through. The reformat takes a 
long time. I started it late in the after- 
noon, and it happened that power would 
be shut off so that BYTE could install its 
new uninterruptible power supply that 
evening. Could I interrupt SpinRite's 
low-level formatting and restart it the 
next day, where I left off? You bet. The 
next morning, when I booted the ma- 
chine and started SpinRite, it asked if I 
wanted to resume the current operation. 


The program finished the interleave 
change in about an hour. 

With a 2-to-1 interleave, SpinRite re- 
ported that I could expect a maximum 
throughput of 261,120 bytes per second. 
For a 1-to-1 interleave, SpinRite prom- 
ised a maximum throughput of 522,240 
bytes per second. Table 1 shows the re- 
sults of the BYTE low-level disk bench- 
marks for both interleave patterns. As 
you can see, а 1-to-1 interleave provided 
an overall performance improvement, 
though not as much as I would have ex- 
pected. The DOS Seek benchmark gains 
the most; the File UO test showed little 
gains, if any (I would have expected little 
gain from this benchmark anyway, since 
it performs lots of random reads and 
writes); and the 1-megabyte File Read 
and Write benchmarks are split on gain 
and loss. 

The final figures are most surprising; 
optimizing interleave should improve 
throughput for those operations that read 
and write logically contiguous sectors 
(assuming that logically contiguous sec- 
tors are also physically contiguous on a 
track)— which 15 exactly what the 1- 
megabyte File benchmarks were de- 


APPLE AND OOPS 
A PEACH OF A PAIR. 


Romeo and Juliette. Lu 


and Desi. Fred and 


came directl 


from Smalltalk research. This is 


Wilma. Sometimes couples just seem made for 
each other. And now when you put Smalltalk/V 
and your Macintosh together you've got a 
marriage made in heaven. 

Object Oriented Programming w 
made for Macintosh. Smalltalk/V Mac lets 
you develop Mac applications easier than ever 
before using the prototype style that Smalltalk 
is famous for. You also get push-button debug- 
ging; multi-processing; complete Toolbox 
access; MultiFinder com atibility; a rich class 
library; and a bushel basket of Smalltalk 
source code. All in our high-performance 32- 
bit architecture. | 

Interestingly enough, Macintosh was 
made for ooPs. Much of the unique hardware 
and interface design in Mac development 
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no casual 

Love, it is written, is not selfish or 

жы m] So when you become passionately 

involved with Smalitalk/V Mac, your work 
is fully compatible with Smalltalk/V on IBM 
PCs (and clones) operating with DOS, OS/2 
and Presentation Manager. 

The new Smalltalk/V Mac sells for 
a peachy $199.95 and comes with our no- 
questions-asked 60 day money- -back guarantee. 

If your dealer isn't into oops, order 
toll free, 1-800-922-8255. Or write to; Digitalk, 
Inc., 9841 Airport Blvd., Los eles, CA 
90045. Smalltalk/V and Apple. 
there's an 
земе Smalltalk VMac 


couple. 
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REVIEW 
SPINRITE 


mance differences between different in- 
terieave factors. 


À Must-Use Utility 
All I can say about the Gibson Research 


Table 1: As expected, a 1-to-/ interleave provides an overall performance 
| improvement compared to a 2-to-1 interleave. However, the performance gains 
are somewhat overshadowed by the seeks to and from the file access table. 


Benchmark 1-to-1 Interleave 2-to-1 Interfeave people is that they did their homework. 
——————— oM sr The user interface is well thought-out 
о, - жар | and easy to use; all interaction is via an 
: | easy-to-navigate window system. The 
32-sector 38.58 41.49 package comes with а hard disk and a 40- 
File WO page user's manual that is more interest- 
Seek 45 05 ing for its historical content (how the au- 
Read 1.41 1.58 thors of the package made all their 
Write 1.14 1.24 discoveries about hard disks) than any 
other information. The program is so 
1- megabyte File well put together, I found I seldom re- 
Write 6.26 6.00 ferred to the manual, anyway. 
Read 7.03 7.21 


SpinRite is no 14-disk grand-slam C 
compiler, but you shouldn't under- 
estimate its usefulness. If you have a PC 
with a hard disk drive that you spend 
most of your day relating to, and your 
heart sinks every time you see the drive's 


Мом: АЛ times are эп saconda, except re File ЛО read and wrta tines, which are in seconde par 84K bytes. The seek 
Гете for File VO 16 approaching the resolution of the tning rouina, For йге thal small, the әкулгі-ію-псхсе rato № 


getting dangerously kow. 


signed to do. An engineer from Gibson 
Research pointed out that I should be 
careful about what I was testing— what I 
was testing exactly. Simply reading a file 
involves seeks to and from the system's 


for those seeks might overshadow the 
sector I/O time. In all fairness, SpinRite 
did report the maximum possible 
throughput for each interleave factor; 
how the operating system performs its 


bad sector list, SpinRite is what the word 
"must" was invented for. № 


Richard Grehan is a BYTE senior techni- 
cal editor at large. He can be reached on 


BIX as "rick р." 


file access table, and the time required hard disk I/O could reduce any perfor- 
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AO 8609; 


At 17,400 bps and under r $1,000... 
The new champion is Courier HST. 


The race belongs to the swift and 
that's why USRobotics' Courier HST | 
is "the champion". 

In race after race among high 
speed modems, the Courier HST 
outperforms the high-priced com- 
petition. 

The writers at Data Communi- 
cations and the independent test- 
ing laboratory, Telequality Associ- 
ates, concluded in their head-to-head modem test: 


“The USRobotics Courier HST modem, the 
least expensive of all the modems tested, out- 
performed all the pseudo-duplex modems on 
the line simulation tests..." 


And PC Magazine calls the Courier HST, "the 
top price-performance ratio at 9,600 bps.” 


RATED ** 1 BY 4i 
DATA COMMUNICATIONS | 


MAGAZINE * 


XO 
ху 


IQ) 


USRobotics: 
The secret to our success? 

Partly, it's our innovative V.32 
asymmetrical data pump with 
MNP™ Level 5 data compression 
delivering 17,400 bps... saving you 

money on phone Ime charges. 

Partly, it’s our unique automatic 
fall-back/fall-forward which assures 
s you the fastest speed possible. 
But there's even more to being "the champi- 
on” than that. 

Mostly, it's the security you get from know- 
ing you are buying the #1 rated modern. 

If vou are considering trading in your current 
modem for a high speed modem, don't get 
left in the dust. 

Get the new champion — Courter HST. 


Call 1-800-DIAL-USR 
In Hlinois (312) 982-5001 


Ui Robotics® 


Tha Intelligent Choice in Data Communications 
8100 North McCormick Boulevard, Skokie, Illinois 60076. 
"Rated frst by Data Commonications under frequeny encountered ine conditions Dac Cammumicatons May 1988 
USRobodes, Courter and HST are trademarks of U.S. Robotics, Inc Other computer and software names Жетелі by dor ™ are tradenames and / oc trademarks of thet: vespecttve manuscrunerns 
For sates in the Мәйек! Kingdom. please сай Marcom. Lid. Ipwwich, England Telephone. 0473 233888 


248 BYTE * NOVEMBER 1988 Circle 345 on Reader Service Card (DEALERS: 346} 


ma remm mom uri (e ime 
JE ee ts Sie Phew Pe bP = 
ГЕ вечы n" бы eer 


FulIWrite takes the 
feature-rich approach 
to word processing 


Diana Gabaldon 


alling FullWrite Professional 
1.0 “full-featured” is an un- 
derstatement. It's a word pro- 
cessor for the Macintosh with 
all the attendant ruffles and flourishes, 
but it also has many capabilities com- 
monly found only in desktop publishing 
packages. For example, it can wrap text 
around graphics, it mingles graphics, 
notes, outlines, and text, and it even has a 
MacDraw-like facility that lets you create 
simple drawings without leaving the pro- 


APPLICATION REVIEW 


Features 


vs. Speed 


gram. For all its functionality, however, 
FullWrite also has some significant per- 
formance disadvantages that you may 
find limiting. 

FullWrite ($395) is produced by Ash- 
ton-Tate, and it runs on any Mac Plus, 
SE, or II with at least 1 megabyte of 
memory, one 800K-byte floppy disk 
drive, and a hard disk drive. 

FullWrite lets you choose from four 
displays: the icon bar, the outline bar, the 
change bar, and WYSIWYG. The icon 
bar displays symbols indicating the posi- 
tion of embedded notes, rulers, sidebars, 
and other formatting in a vertical bar to 
the left of your text. The 15 symbols 
aren't all intuitive, however, so it takes 
some time to distinguish between them. 
The outline display lets you view your 
document in outline format and can col- 
lapse the outline to display only headers 
or only body. The change bar flags all 
changes that you've made to a document 
since the last session or the last save. 

The program includes an undo key, 


spelling checking with a 100,000-word 
dictionary and optional in-context check- 
ing capability, and a 15,000-root-word 
(220,000-synonym) thesaurus. Format- 
ting functions include automatic 
hyphenation (with soft hyphens avail- 
able), adjustable-height headers and 
footers, and automatic table of contents 
and hierarchical index generation. 

FullWrite also has features that you 
don't see in many other word processors. 
For example, FullWrite lets you break a 
document file up into chapters and keeps 
only the chapter you're currently editing 
in memory. And while Microsoft Word 
and other word processors have out- 
liners, FullWrite's outliner not only ex- 
pands, collapses, and adjusts, but it also 
can outline over multiple chapters of a 
document. Most word processors let you 
footnote a document, but Full Write gives 
you footnotes (floating or fixed), end- 
notes, posted notes (the electronic equiv- 
alent of ЗМ’; yellow Post-it Notes), con- 
tent notes, index entry notes, and bibli- 
ography entry notes, and it lets you 
browse through them from any point in a 
document. 

The search-and-replace function is 
also quite sophisticated. In addition to 
text string and wild-card searches, you 
can search for text with specific style at- 
tributes and even for invisible characters 
such as tabs, spaces, and carriage re- 
turns. In contrast, Word lets you search 
for text and some attributes, but not for 
invisible characters. 

In some cases, the program also antic- 
ipates things you want to do and makes 
automatic adjustments. For example, 
whenever you enter specifications for an 
option in the layout box, Full Write auto- 
matically adjusts related options. If you 
change the number of columns, the col- 
umn width changes automatically. 

And, as with Word, you can express 
things such as margins in terms of multi- 
ple units of measure: inches, centime- 
ters, picas, and points. But FullWrite 

continued 
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FullWrite Professional 1.0 - 


Type 
Word processor 


Company 
Ashton-Tate 

20101 Hamilton Ave. 
Torrance, CA 90502 
(213) 329-8000 


Format 
Three 3¥2-inch 800K-Dyte floppy disks 


Language 
Pascal 


Hardware Needed 

Mac Plus, SE, or Il with a minimum of 
1 megabyte of memory (2 megabytes 
recommended), one 800K-byte floppy 
disk drive, and a hard disk drive 


Softwars Needed 

System 4.1 or higher, Finder 5.5 or 
MultiFinder 1.0, Ғоп/ОА Mover 3.6, and 
LaserWriter Driver 5.0 


Documentation 

250-page spiral-bound Learning Guide 
300-page Professional Reference Guide 
Keyboard Shortcuts card 


Price 
$305 


Inquiry 891. 


also adds pixels to the list. 

In addition, Full Write lets you zoom in 
to display a full-page or even a two-page 
layout on a single screen. And if the 
available fonts and type sizes are insuffi- 
cient for your needs, FullWrite lets you 
specify a nonstandard-size font and kern 
existing fonts (two characters at a time) 
to improve spacing. 

FullWrite's MacDraw-like facility lets 
you create simple line drawings, and you 
can paste irregularly shaped images 
from the Clipboard directly into your 
document and wrap text around them. 
The latter is a fairly complicated pro- 
cess, however, and involves putting the 
graphic into a sidebar to position it. 

Under the Get Info selection, sum- 
mary information is available for the 
document you're currently editing. Data 
includes the author, the revision date, 
and the time and number of keystrokes 
you've made. Word has a similar capabil- 
ity, but Full Write also gives you charac- 
ter, word, line, paragraph, and page 
counts. The summary screen also in- 
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cludes a readability index that indicates 
the complexity of writing on a scale of 1 
to 13. with the numbers 1 through 12 cor- 
responding to grade levels and the num- 
ber 13 indicating college level. 


Juggling Documents 

FullWrite lets you open and alternate 
between multiple windows containing 
chapters or documents. The maximum 
number of windows you can open is 
limited only by available system mem- 
ory. On a |-megabyte system, you might 
find using windows to be impractical] be- 
cause you run out of memory quickly. 
There are also multiple save and print 
functions that let you check off a list of 
documents for saving or printing. 

For document management, Full- 
Write uses a virtual memory system that 
breaks long documents into smaller 
chapters. FullWrite keeps the current 
chapter text and formatting in memory. 
The rest of the file resides in a virtual 
memory file on disk. When a chapter be- 
comes too large for RAM, FullWrite 
warns you to break it into more chapters. 

Technically, a chapter of 30 pages is 
about as much as a machine with | mega- 
byte of memory can handle. Practically, 
however, sidebars, graphics, indexes, 
and other elements quickly eat up avail- 
able memory and whittle a chapter down 
to just a few pages. 

Ап Auto-Save option saves the current 
chapter at user-selected intervals. This 
feature can be more of an annoyance than 
a convenience, as chapter saves can inter- 
rupt your work for several seconds, de- 
pending on the extent of the changes 
you've made since the last save. You can 
also set an auto-backup function to auto- 
matically create an archival copy of the 
entire document, but this process hangs 
up your system for about 5 seconds. 

Full Write can read a variety of docu- 
ment formats in addition to its own. 
These include Word 1.05, 3.01, and 
3.02; Mac Write 2.2, 4.5, and 5.0; Multi- 
Mate 3.31; MultiMate Advantage; Multi- 
Mate Advantage П 1.0; and ASCII text 
files. However, Full Write can write only 
to FullWrite, MacWrite 4.5, and ASCII 
text formats. 


Slow Performance 

The BYTE editors and I ran Full Write on 
several machines, including a Mac SE 
with 1 megabyte of RAM and an 800K- 
byte floppy disk drive that I had 
networked to an 80-megabyte file server; 
a Mac SE with 4 megabytes of memory, 
one 800K-byte floppy disk drive, and a 
20-megabyte hard disk drive; a Mac II 
with 5 megabytes of RAM, a 68851 


paged-memory-management-unit chip, a 
video board with a 256K-byte color up- 
grade, an 80-megabyte hard disk drive, 
and one 800K-byte floppy disk drive; 
and a Mac Plus with 1 megabyte of 
RAM, an 800K-byte floppy disk drive, 
and a 20-megabyte Super Mac Data- 
Frame small-computer-system-interface 
hard disk drive. 

FullWrite's minimum requirement is 
1 megabyte of memory, but you'll need 
more than that to make full use of the 
program. FullWrite was slow to respond 
on the Plus, and I quickly ran out of 
memory on the 1-megabyte Plus and SE 
when creating even small documents. 
My machine returned a Document 15 too 
big message after creating a five-page 
chapter with a sidebar and two graphics 
elements. FullWrite’s solution to this 
problem is for you to break the document 
into more chapters, but on a 1-megabyte 
machine, you may find yourself creating 
more chapters than you bargained for. 

Other functions, such as the thesaurus 
and spelling checker, are also quick to 
run out of memory. I wouldn't recom- 
mend using FullWrite on a machine with 
less than 2 megabytes of memory, and 
you'll probably need even more for big 
jobs. According to Ashton-Tate, users 
working on documentation or other large 
projects should have at least 2.5 mega- 
bytes of RAM. 

Since FullWrite runs best with lots of 
memory, BYTE's lab ran the word pro- 
cessing tests on the 4-megabyte Mac SE. 
In the keystroke count, search-and-re- 
place, ASCII file conversion, and scroll- 
ing benchmarks, FullWrite fell behind 
MacWrite 5.0 and Word 3.01 (see table 
1). In the search-and-replace test in par- 
ticular, FullWrite lagged far behind 
Word and MacWrite. This function, ona 
4K-byte test file, took 94 seconds—near- 
ly four times longer than Word and three 
times longer than MacWrite. On the Mac 
П, this number dropped to a more tolera- 
ble 35 seconds. 

Full Write also fel! behind when con- 
verting from ASCII to Full Write format. 
Not surprisingly, these times improved 
substantially on the Mac II, taking 13 
seconds to convert the 4K-byte test file 
from ASCII and just 4 seconds to convert 
it to ASCII. 

During the scroll test, FullWrite 
paused to update the document at some 
page breaks while passing by others. 
These pauses occurred at different places 
each time I ran the test, and they account- 
ed for a 20-second spread in the resulting 
test times. Ashton-Tate attributes the 
poor performance to FullWrite's inter- 

continued 


Now that the best name in 
CAD 1s this affordable, why 


settle for a generic brand? 


What's in a name? When it comes to the 
Autodesk name, a lot. In fact, it's the best- 
selling, most well-respected name in the CAD 
business. There simply is not another company 
with the credentials to make that claim. 

That's why you shouldn't settle for any- 
thing less than AutoSketch? the best way to 
get started in CAD. AutoSketch is the precision 
drawing tool from the Autodesk family of prod- 
ucts. Not only is AutoSketch priced at just 
$79,95,* but unlike some entry-level CAD prod- 
ucts, you don’t have to keep spending more to 
add the features AutoSketch already has. Stan- 
dard features like boxes, circles, stretching, mir- 
roring and rotating — to mathematical precision. 
And advanced CAD capabilites like dynamic 
PAN and ZOOM and automatic dimensioning 
and scaling, in up to 10 working layers. 


AUTODESK, INC. — 


Circle 38 on Reader Service Card 


Of course, if you do want to move up from 
AutoSketch at some point, your files can easily 
be uploaded into AutoCAD? 

AutoSketch runs on IBM* PC/XT "/AT*and 100% 
compatible computers, and supports IBM's PS/2." 

So if you’ re ready for CAD, why not go with the 
name that rates highest among both critics and 
users? Anything else is, well, second-rate. 

To order AutoSketch call 1-800-223-2521. 

For the name of your nearest AutoSketch 
Dealer or for more in- 
formation, call 1-800- 
445-5415 Ext. 1 or 
write to AutoSketch, 
2320 Marinship Way, 
Sausalito, CA 94965. 


di" 


ETCH 


ET 5 


"А speed-enhanced version |9 times laster), requinng а math coprocessor, is avilable for $99 05. 
AutoSketch and AutoCAD are registered inthe U.S. Pateni and Trademark Office by Autodesk, Inc. ІВМ and Personal Computer AT are registered trademarks of 
, ernational Business Machines Corporation. 


Intemational Business Machines Corporation 


Personal Computer XT and PS/2 are trademarks of Int 
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Now Everyone 


Create Diremctorg...^ 
Change Directery...— 
Former Bata Bisk... 
Мәке Systen Bisk... 


tet Yolum Hom... 


SPELCB, TXT 
SPOGLER. EXE 


Turn MS-Windows into... 


Does Windows. 


Publech File Ферт 


LII PETISTLI 
mem ТТЕРІ”. 
а ГИТЕ 


Stem ір 
Hym TENTE 


_ the PubTech™ File Organizer. 


PubTech File Organizer. An icon-based extension of Microsoft Windows 2.03, 2.1 and 386. 
Integrating file management, backup & restore, application hot keys and other utilities all for $145. 
With Windows 2.1, $195. With Windows/386, $245. With Logitech's ME Serial Mouse, $195. 


See us al Fall СОМҒА 
нип Number K8626 


Publishing Technologies, Inc. 


7719 Wood Hollow Dr., Suite 260 


Call 1-800-PUBTECH 


Austin, TA 78731 


Мҥгнмөй шн VES: Windows are Uradcomarks al Мика. Inc. aitt as a аглаг pd ЕТІ lov. Pol bade a Pracleoark od {Чиа bee акрас. Ius. 


nal updating of the document; the com- 
pany could not explain why the pro- 
ргат 8 scroll performance varies with 
each test run. The number in the bench- 
mark table (74 seconds) is an average, 
but even the fastest time—64 seconds— 
was substantially slower than MacWrite 
or Word. The Mac II, at 69 seconds, was 
only slightly better. 

A related area where FullWrite falls 
down is during cursor movement using 


Table 1: FullWrite's performance was lacking in several of the benchmarks. 


FullWrite 1.0 MacWrite5.0 Microsoft Word 3.01 


Keystroke count 203 
Scroll 74 
Search and replace 94 
Reformat 2 
Save 3 
Load 5 
Word processing to ASCII 10 
ASCII to word processing 25 


Note: All tests were perlorrmed on a Mac SE using в mouse File saves in Word were executed ова Ihe Fast Save 


Opbon. All Wnes ага ІП seconds. 
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REVIEW 
FEATURES VS. SPEED 


the arrow keys on Mac SE and II key- 
boards. Text cursor movement works 
normally when you're using the mouse. 
But when you press one of the arrow 
keys, the text cursor moves even more 
slowly, and it disappears completely dur- 
ing the movement and doesn't reappear 
until a second or two after you've re- 
leased the cursor-move key. This is ag- 
gravating, since you can't keep track of 
the cursor during moves. 


177 185 
60 43 
29 26 
8 «1 
9 2 
5 2 
5 14 
15 16 


Ап alternative is to use the Move 
menu, but this, too, is slow. The way 
around this is to use the keyboard short- 
cut keys, which instantly move the cursor 
to virtually any point in the document. 

Professional writers and other heavy- 
duty text dumpers often sneer at Mac 
word processors because they claim it's a 
nuisance to keep taking your hands off 
the keyboard to steer a mouse. However, 
Full Write provides а full complement of 
other keyboard shortcuts that range from 
text format and style selection to win- 
dowing and saving a document. 


Minor Distractions 
It's difficult to think of many features 
that Ashton-Tate left out of this package. 
One drawback is that columns are ser- 
pentine only; there's no easy way to do 
side-by-side columns. Anyone wanting 
to do two-column manuscripts can still 
manage; you have to define the second 
column as a sidebar and use the page-lay- 
out function to set it beside the main col- 
umn of text. This requires some extra ef- 
fort, however, and is a bit of a kludge. 
FullWrite's WYSIWYG display mode 


continued 


NEW 


THE “DESKTOP 
PRESENTER PACK” 


Everything you need for creating and 
giving presentations with your PC. 


Now, you can make impressive, professional- 
quality, full-color presentations of any kind right 
at your desk with The DESKTOP PRESENTER 
PACK. 

Everything you need is included; Colormetric® 
a high resolution graphics card for your PC, 
Picturelt™ business graphics software, and 
PCPrintmaker® desktop printing software. 

With The DESKTOP PRESENTER PACK 
you will turn your personal computer into a full- 
capability workstation for creating professional- 


quality presentations quickly and easily. Then 
use your PC to give a video presentation in 
1000 colors. 

Or make high resolution slides, overhead 
transparencies or hardcopy all in full-color by 
simply plugging in a SlideMaker® or color printer. 

Buy the DESKTOP PRESENTER PACK and 


make the best presentation of your career. 
See us at COMDEX 
Call today 800-556-1234, ext. 234. 


In Calif. 800-441-2345, ext. 234. 


General Parametrics Corporation the makers of VideoShow 


Berkeley, CA 415-524-3950 
Circle 138 on Reader Service Card 
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You just 
won another 
big job. 


SO О 


ou trust 
trol i 


Since 1983. Primavera Project Planner has set 
the standard for project management software. That's 
why you can trust Primavera with the most important 
project in the world...yours. 

Contact us for details on our newest features. in- 
cluding Import/Export from Lotus 1-2-3% and dBASE* 
on-screen graphics with customizing capability and 
pure logic networks. 


to cor 


Software you can count on 
to keep you in control. 


PRIMAVERA SYSTEMS, INC. 


Project Management Software 


Two Bala Plaza * Bala Cynwyd. PA 19004 
(215) 667-8600 - Telex: 910 997 0484 - FAX. |215) 667-7894 
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REVIEW 
FEATURES VS. SPEED 


displays fonts using fractional pixels. But 
the program may have a problem display- 
ing some fonts if you're using a version of 
Font/DA Mover lower than version 3.6, 
because earlier versions corrupt frac- 
tional font measurement information. 1 
used version 3.6, which worked fine, and 
version 3.4, which made some fonts ap- 
pear rough or jagged-edged on-screen. 
But aside from the screen display, per- 
formance was unaffected; document lay- 
Out, text processing, and font printing 
worked fine. 

Other than my problems on the Mac 
Plus, no significant errors occurred 
while I was using FullWrite, and warn- 
ing messages helped to prevent potential 
problems. 

Full Write is easy to learn and use, and 
the documentation is well designed and 
organized. The package includes a spi- 
ral-bound Learning Guide, a Reference 
Guide, and a Keyboard Shortcuts card. 
Notes, tips, and warnings are liberally 
sprinkled throughout both manuals. 

If you get into trouble, Ashton-Tate in- 
cludes 90 days of free technical support, 
provided you send in the registration 
card. The company also offers extended 
support, which entitles you to 15 calls for 
$50 a year. A monthly graphics newslet- 
ter, Random Lines, is also available, as is 
electronic support via forums on Compu- 
Serve, The Source, and an Ashton-Tate 
bulletin board. 


Bone of Contention 

FullWrite is hard to beat on features, 
providing elements of MacDraw, Page- 
Maker, and a sophisticated word proces- 
sor in one package. Unless you're doing 
book-size projects, this package would 
probably suit your needs for both general 
word processing and desktop publishing 
functions. PageMaker is more powerful 
than Full Write in terms of special effects 
and page layout, but FullWrite is more 
than adequate for most desktop publish- 
ing needs. 

On the other hand, Full Write has a 
ravenous appetite for memory, and it is a 
slow performer—especially during 
search-and-replace functions. It’s best 
suited for Mac SE and II users with at 
least 2 megabytes of memory on-board. 
If you've got the resources and you're not 
looking for speed, however, FullWrite is 
worth a look. № 


Diana Gabaldon is the editor of Science 
Software and an assistant research pro- 
fessor at the Center for Environmental 
Studies at Arizona State University, 
Tempe, Arizona, She can be reached on 
BIX c/o "editors." 


A real time 
video digitizer 
for the 

VGA adapter. 


OCULUS "- 10 lets you: 


B Grab images of moving scenes into your computer 
Ш From all standard cameras and VCR'S 

B Іп either Monochrome or full, true colors 

Ш with VGA resolution 


Contrary to competing products which take several 
seconds to scan an image, OCULUS" - 10 grabs 
images in 1/20th of a second or less. Our software 
updates them on your VGA board at a rate of up to 10 
images per second. OCULUS™- 10 gives you full 
freedom for: 


Ш Digitizing images of live subjects 

© Framing 

| Focussing 

B» Selecting scenes from video recordings 


Images can be saved in formats compatible with most 
electronic publishing and graphics software packages. 


OCULUS " -101 А half-size add-on board for IBM- 
compatible micro-computers: PC, XT, AT, 386, and 
PS/2 models 25 and 30. The price? An unbelievable 


5495. 


Specifications 
On-board memory: 128 Kb 
А/О converter: flash, 6 bits 


FRAME-GRABBING TIMES: 
Monochrome: 

320 x 200, 4 bits: 1/60 second 
320 x 200, 6 bits: 1/20 second 
640 x 480, 4 bits: 1/30 second 
Color: 320 x 200: 1/20 second 
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— — —À— a M 


| 
| 


ACTUAL UN-RETOUCHED PHOTOGRAPHS OF IMAGES 
GRABBED BY OCULUS "-10 


SUPPLIERS OF HIGH QUALITY 


IMAGE PROCESSING PRODUCTS 
SINCE 1983 
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for smaller systems. 
Little Board/ 286 is the newest 
member of our family of MS-DOS 
compatible Single Board Systems. It gives 
you the power of an AT in the cubic inches 
ofa half height 5 1/4" disk drive. It requires 
no backplane. It'sa complete AT-compat- 
ihle system that’s functionally equivalent to 
the 5-board system above. But, in less than 
6% of the volume. It runs all AT software. 
And its low-power requirement means 
high reliability and great performance in 
harsh environments. 
[Ideal for embedded & dedicated 
applications. The low power and tiny 
form factor of Little Board/286 are perfect 
for embedded microcomputer applica- 
tions: data acquisition, controllers, 
portahle instruments, telecommunica- 
tions, diskless workstations, POS terminals 
. . Virtually anywhere that small size and 
complete AT hardware and software 
compatibility are an advantage. 
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19 MHz 80286 
AT-Compatible 


1Mb on-board DRAM 
Fullset ot AT- | 
compatible controllers. 
EGA/CGA/MDA/. 
Hercules compatible 
HD/FD controllers 


,...and more 


! THE AMPRO LITTLE BOARD /286 


Compare features. 
Both systems offer: 

© 12МН? CPU 

“ 512Коғ [Mbyte on- 
board DRAM 

* 80287 math co-processor 
option 

* Full set of AT-compatible 
controllers 

* 2RS232C ports 

* Parallel printer port 

* Floppy disk controller 

* EGA/CGA/MDA/Hercules 
video opLions 

* AT-compatible bus 
exparision 

» A wide range of 
expansion options 

* [BM-compatible Award 
ROM RIOS 


But only Little 
Board/ 286 offers: 
в 575 x8" form factor 


° EGA/CGA/MDA/Hercues Better answers for OEMs, 


on a daughterbourd with 
no increase in volume 

e SCSI bus support fora 
wide variety of devices: 
Hard disk to bubhle drives 
е On-board 1 Kbit serial 
EPROM. 512 bits available 
for OEMs 

* Two byte-wide sockets 
for EPROM/RAM/ 
NOVRAM expansion 

( usable as on-board solid- 
state disk) 

* Single vollage operation 
(+5 МУ: only) 

* Less than 10W power 
consumption 

е (-60°C operating range 


Trademarks АТАРС--ІБМ бзр. 
Hercules — Hercules Comp Tech 


Little Board/ 286 is not only a smaller 
answer, it's а better answer... offerin 

the packaging flexibility, reliability, low 
power consumption and МО capabilities 
OEMs need. . . at a very attractive price. 
And like all Ampro Little Board products, 
Little Воага/ 286 is available through 
representatives nationwide, and world- 
wide. For more information and the name 
of your nearest Rep, call us today at the 
number below. Or, write for Ampro Little 
Board/ 286 product literature. 


408-734-2800 


Fax: 408-734-2939 TLX: 4940302 


COMPUTERS, INCORPORATED 


1130 Mountain View/ Alviso Road 
Sunnyvale, CA 94089 


Reps Ausiralia-6! 3 720-3298, Belghum-32 87 489012. Canada -(504] 438-0028, Denmark 45 3 66 20 20, Finland 358 0 585-322 France 331 4502-1800. Germany, West-49 89 611-6151, 
Iraqi -972-3 49-16-95, Кзіу-39 6 811-9406. Japan-81 3 257-2630. Spain -34 3 204-2099. Sweden -45 BB 55-00-65, Switrerand 41 1 740-41-05, United Kingdom -44 2 964.35511. USA contaci AMPRO 
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Crosstalk's Remote? 
lets you control 
another computer via 
your modem 


Rick Cook and Paul Schauble 


remote-control communica- 
tions program is indispensable 
for anyone doing software sup- 
port over the telephone. It lets 
you use a modem to look over the user's 
shoulder to examine the system as il 
runs, enter commands, and check screen 
displays. The program is an enormous 
asset if you do software maintenance or 
support, and it is ideal for walking a user 
through a sequence of instructions. 


start uiti 


APPLICATION REVIEW 


Remote-Control 
Communications 
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One such remote-control program is 
Remote? 1.0 ($195) from the Crosstalk 
division of DCA in Roswell, Georgia. It 
consists of a program called R2Host, 
which runs on the user's machine, and 
R2Call, which calls into the remote com- 
puter. The programs run on MS-DOS 
systems in as little as 36K bytes of RAM. 

Remote-control programs аге defi- 
nitely useful, but they are very difficult 
to write. Іп essence, they are the ultimate 
terminate-and-stay-resident (TSR) pro- 
grams in that they go far beyond any- 
thing MS-DOS was ever intended to do. 
They must wedge themselves invisibly 
between the applications and the operat- 
ing system and transmit every keystroke 
and every pixel through a communica- 
tions port to another computer. 

The remote caller needs to be able to 
do everything the user can do from the 
keyboard, as well as see everything on a 
remote display. Ideally, the remote pro- 
gram should be absolutely invisible to the 
user's system. Everything should operate 


exactly as it does when the remote-con- 
trol program is not loaded. 

Unfortunately, no remote-control pro- 
gram is that good. Like all remote pro- 
grams, the R2Call/R2Host system has 
inherent drawbacks; however, it also has 
some problems all its own, especially in 
the way it handles screen displays. 

In addition to running a computer re- 
motely, R2Call/R2Host also provides a 
number of other features, such as file 
compression and error-corrected trans- 
mission, password and callback features 
for security, and a simple but useful ses- 
sion management function that includes 
maintaining a comprehensive call log. 

R2Call/R2Host works over a modem 
or over a direct serial link. It handles 
both Hayes-compatible and non-Hayes- 
compatible modems. R2Host can handle 
calls from systems without R2Call, but it 
must run DCA's Crosstalk XV commu- 
nications package. The program includes 
a reference card for the key combinations 
used to simulate control, escape, and 
other key combinations when running 
with Crosstalk. R2Host will even accept 
calls generated by about a dozen types of 
terminals, including the ADM-3A, the 
VT-220, and the IBM 3161. 

We tested R2Call/R2Host on an Ev- 
erex 386 PC running at 16 MHz with a 
USRobotics 2400-bit-per-second mo- 
dem, and on an IBM PC switchable be- 
tween 4.7 MHz and 8 MHz with a Data- 
Fox 2400-bps modem. For the CGA 
tests, we used a Leading Edge Model M 
with the DataFox modem instead of the 
IBM PC. We also tested the programs 
using a serial cable and a null modem 
connection between the computers’ 
serial ports running at 19,200 bps. We 
had no problems with either the modems 
or the cables that could be attributable to 
the software. 


Installation 

One of the best things about R2Call/ 

R2Host is the installation program. In- 
continued 
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Back, 
by popular 
demand. 


Just a few years ago. illegal hunting 
and encroaching civilization had ali but 
destroyed the alligator population in the 


south. They were added to the official 


list of endangered species in the United 


States. 
Now alligators have made a 
comeback. 


Conservationists 
intent on preserving this 
legendary reptile helped the 
alligator get back on its feet. 
Once again some southern 
swamps and marshes are 
teeming with alligators. 

With wise 
conservation policies, 
other endangered 
species have also made | 
comebacks ... the 
^ эр gray whale, 
Pacific walrus, wood 
duck, to name a few. 

If you want to help 
save our endangered 
species, join the National 
Wildlife Federation, 
Department 106, 1412 
| 6th Street, NW, 
Washington, DC 


Fd 
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REVIEW 
REMOTE-CONTROL COMMUNICATIONS 


Type | 
Communicalions program 


Company 

Crosstalk Gommunications/DCA 
1000 Holcomb Woods Pkwy. 
Suite 440 

Roswell, GA 30076 

(404) 998-3998 


Format 
Two 5¥4-inch floppy disks 


Language 
Assembiy 


Hardware Needed 

IBM PC or compatible with at least 36K 
bytes of memory above thal needed for 
Ihe application software 


Documentation 
131-page R2Host manual; 107-page 
R2Call manual; quick reference card 


Price 

System (combined host and caller): 
$195 

Host only: $129 

Caller oniy: $89 


inquiry 889. 


stead of presenting a series of cryptic 
questions, it gives a screenful of text at 
each decision point that fully explains 
your choices and their consequences. 

For example, if you install the pro- 
gram to run over a serial link, the 
modem test step in the installation pro- 
cess naturally fails. The program not 
only tells you it failed, it also tells you 
this is normal and then warns you that it 
can't be sure. everything is connected 

roperly. 

Best of all, R2Call/R2Host asks your 
permission before adding something to 
your AUTOEXEC.BAT file. People with 
painstakingly crafted scripts in their 
AUTOEXEC.BAT files can tell the pro- 
gram not to mess with them, while aver- 
age users don't have to make manual 
Changes to the file. 

The documentation that comes with 
the program is very good. It is clear, con- 
cise, and effective at explaining the basic 
features of both programs. 

For ail its ease of installation, though, 
you can't expect an inexperienced user to 
successfully install R2Host without 
some hand-holding. There are just too 
many parameters that have to be set. This 
is inherent in programs of this type, 


which is unfortunate, because R2Host is 
the program that has to run on the ma- 
chine to be accessed (1.е., the one that 
will be out in the field). 

One peculiarity developed when we 
set up our test systems. The 80386 ma- 
chine was running an EGA-compatible 
Sigma Color 400 card and a color moni- 
tor, but it also had a monochrome card 
installed. Although we told the installa- 
tion program we wanted a color display 
on that system and a monochrome display 
on the other system, R2Call/R2Host in- 
sisted on displaying through the mono- 
chrome card on the color system. And it 
wasn't until we plugged a monochrome 
monitor into the monochrome card that 
we got a screen display. 

This is deliberate, according to Cross- 
talk. However, there's no message tell- 
ing the user what is going on. If you don't 
have your monochrome monitor hooked 
up and turned on, you have no idea what 
is happening. 


Graphics Drawbacks 

Most of the problems we encountered 
with R2Call/R2Host were related to the 
screen display, especially trying to work 
with anything other than monochrome 
monitors. 

The program does not claim to sup- 
port EGA or УСА graphics. It doesn't 
support Hercules-style high-resolution 
monochrome graphics, and it treats cards 
that display CGA on monochrome moni- 
tors as simple monochrome displays. 

R2Call/R2Host does support CGA-to- 
CGA connections in character and 
graphics modes, albeit with some limi- 
tations. When we tried running Lotus 
1-2-3 graphics, the system running 
R2Call locked up, and the screen of the 
system with R2Host had its foreground 
color set to 0, leaving a completely blank 
screen. Both systems had to be reset. 

Once again, this is a severe test. Lotus 
is notorious for handling graphics in a 
nonstandard and hardware-specific way, 
so failure was likely. The manual does 
warn that programs that do direct hard- 
ware calls for graphics may not work. 

In practice, there were more limits 
than the ones the manual warned against. 
The program handles CGA all right, but 
only CGA to CGA, at least in character 
mode. (You can use an EGA card in 
CGA-emulation mode.) R2Call/R2Host 
had no problem with spreadsheets and 
text between CGA systems. 

Although the program is supposed to 
handle CGA-to-CGA graphics, we found 
that they didn't always work. We at- 
tempted to run some of the demonstra- 

continued 
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REVIEW 


REMOTE-CONTROL COMMUNICATIONS 


tion programs supplied with QuickBA- 
SIC 4.0. Some of them ran, and some of 
them didn't. Animation programs pro- 
duced screen snapshots rather than mov- 
ing objects. However, programs that 
drew a Mandelbrot set and a sine wave 
worked. 

We also tested a character-based game 
on a CGA host and a monochrome re- 
mote; it didn't work. What we got was 
pieces of the command-line text scat- 
tered throughout the remote's display. 
Given the proliferation of color displays, 
the requirement that the displays match is 
a fairly serious limitation. It makes it dif- 
ficult to use the product to communicate 
with remote computers, and that is, after 
all, the reason it exists. 

This is further complicated by the way 
R2Call/R2Host behaves when things do 
go wrong. Don't expect warning mes- 
sages or simple refusals to function here. 
When R2Call/R2Host fails, it almost al- 
ways fails hard, locking up one or both 
machines. Since failures are so likely, it 
would have been nice if they were cush- 
ioned in some way —at least with a warn- 
ing message for when the user is about to 
try something chancy or, preferably, by 
refusing to run dangerous programs. 

Crosstalk says it is addressing this 
problem in the next version of the product 
(1.1), which should be out by the end of 
the year. But don't expect the problem to 
go away entirely. 


Unsettling Screens 

The display incompatibilities weren't the 
only problem with R2Call/R2Host dis- 
plays. The screen updating is an invita- 
tion to a migraine. 

You can see what is going on with the 
remote system, but don't plan on looking 
at it for very long. The display updating 
15 an annoying, eye-straining mess. 

Screen updates are slow, of course. 
Even over a 19,200-bps serial link, the 
display can't be expected to match the 
speed of a memory-mapped PC display. 
This means that if you are typing text 
into a word processor, for example, the 
screen will lag by several characters. 

But that doesn't excuse the jerky, 
crazy way the display is updated on 
R2Call/R2Host. When you enter text, 
the screen does nothing for the better 
part of a second, and then the display 
jerks ahead with a burst of characters. 
The effect is extremely unsettling and 
makes it hard for even a moderately fast 
typist to work at the system. 

Worse, entering commands on the 
command line is difficult. If you make a 
lot of mistakes, you don't catch them be- 
cause you can't see them unti] you've 
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reached the end of a command. If you've 
already hit Enter out of ref lex, you get an 
error and have to reenter the command. 

Still worse, the cursor position bears 
little or no relationship to where the 
screen is updating. When typing in text, 
sometimes the cursor is behind the char- 
acters as they flash on the screen and 
sometimes it is ahead. The effect is ex- 
tremely distracting. 

To top things off, in a screen redraw, 
parts of the screen appear seemingly at 
random while the old screen remains vis- 
ible. In running Quick BASIC demonstra- 
tion programs, for instance, often the 
bottom third of the screen would show up 
first, followed by the top, and then the 
middle. Usually there would be parts of 
both screens visible at the same time for 
several seconds. Using, say, WordPer- 
fect 4.2 to type half a screen of text could 
drive you nuts. 

According to Crosstalk, programs that 
use the BIOS routines to move the cursor 
should be smoother, though few of the 
most powerful application programs 
work that way. Crosstalk also says that 
the revised version should be better with 
all kinds of programs. 


Remote Applications 

With the exception of the screen update 
problem, when R2Cali/R2Host works, it 
works well. 

R2Call/R2Host maps the keyboard of 
the calling machine exactly onto the host 
computer: An Escape on the host is an 
Escape on the calling machine, and so 
on. The caller doesn't have to remember 
a separate set of keycodes for the host, 
and this makes things more intuitive for 
the caller. For callers using Crosstalk 
rather than R2Call, there is a set of alter- 
nate key combinations for the various 
special keys, all spelled out in a refer- 
ence card that comes with the package. 

Also on the plus side, R2Call/R2Host 
ran perfectly with our local-area net- 
work, an ARCnet running Novell Net- 
Ware. We had no problems manipulating 
the network with either program. 

However, some application programs 
did not work. Once again, some of this is 
to be expected. TSR programs, or pro- 
grams that write directly to the hard- 
ware, make odd function calls, or other- 
wise behave badly, are always chancy on 
systems where MS-DOS has been pushed 
beyond its design limits. The manual 
specifically warns about several poten- 
tial problem areas. 

However, in some cases, we could not 
figure out why a program failed. Final- 
Word 2.0, for example, would not run. It 
would load, and the screen would come 


up, but neither system could move the 
cursor off the command line or produce 
any other response. The calling system 
finally had to be rebooted for us to get 
out of it. 

FinalWord is a solid word processor 
that does not have a reputation for doing 
odd things to computers. Neither we nor 
Crosstalk have an explanation for its fail- 
ure to run. Therefore, we recommend 
that before buying Remote?, you check 
the compatibility of the applications you 
intend to run. 

In contrast, WordPerfect 4.2 worked 
normally—given the irritating display. 
Microsoft's QuickBASIC also ran with- 
out a problem. 

Except for the graphics, Lotus 1-2-3 
also worked normally over R2Call/ 
R2Host. We could load 1-2-3 over the 
network, create or call up spreadsheets, 
and then manipulate them from either 
computer. 

File transfers were trouble-free. Both 
archived (compressed) and text files 
moved both ways quickly and smoothly. 
There was a small difference in transfer- 
ring from the 80386 to the PC versus 
from the PC to the 80386, but not much. 

There is a real need for a program like 
R2Call/R2Host. If you are doing soft- 
ware support for remote locations, it is a 
great time saver. 

R2Call/R2Host gets very high marks 
for its installation program and for its 
manuals. Its functionality, however, is 
less satisfactory. Generally, it can be 
recommended only if you don't have to 
stare at the screen for a long time and if 
you are thoroughly familiar with both the 
host and target systems, as well as the 
software you are running and how it in- 
teracts with R2Call/R2Host. Otherwise, 
you will waste a lot of time trying to de- 
cide what is a problem with the applica- 
tion and what is an artifact of the 
R2Call/R2Host connection. 

At the very least, Crosstalk needs to 
do something about the horrible screen 
updates and install some kind of warning 
or interrupt system to keep incompatible 
programs from crashing the systems. It 
would be nice if the company could add 
better support for mixed-mode and non- 
monochrome displays as well. ш 


Rick Cook is a freelance writer living in 
Phoenix, Arizona, specializing in com- 
puters and high technology. He can be 
reached on BIX as "rcook." Paul Schau- 
ble is an independent program developer 
living in Glendale, Arizona, who has 
been working with Unix-based systems 
for over 10 years. He can be reached on 
BIX as "pls." 


Affordable CADD. And it's 
only the beginning. 
The CADD stands for Com- 
puter Aided Design and Огой- 


| | ing. With a suggested retoil 
= | | | | price of just $99.95, Generic 
| | CADD Level 1 makes the power 
LIES: of real CADD affordable. And 
it’s just part of a family of 
Г Generic CADD products that 
a will make you more productive 
than ever before. 


Standard Мек interface for 

ease of use. 

Now you can produce accu- 
rate drawings with real world 
scale on the Mac Plus, Mac SE, 
or Mac ||. You can edit multiple 
drawings in separate windows 
and cut and paste between 
them. CADD Level 1 is also 
multifinder compatible. 

Symbol Libraries boost 

From office furniture to spe- 
cialized electronics symbols, 
our Symbol Libraries save you 
the time of redrawing repeti- 
tive elements every time you 
need them. 


Add the power of real CADD 
to your Мик. 

Move your Macintosh draw- 
ings into the real world. Call us 
at 1-800-228-3601 for your free 
| CADDalog or the name of your 
Generic dealer. And find out 
why we say the only thing 
generic about us is the price. 


11911 North Стан Fark South, Bored 
Circle 139 on Reader Service Card 
(DEALERS: 140) 
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Northgate's Affordable 80386 


Our October Product Focus uncovered 
some outstanding machines among the 
20 low-cost 80386 clones we reviewed. 
But few of those receive the kind of pub- 
licity generated by Northgate's offering, 
a 16-MHz system retailing for an even 
$3000. Among our requirements for in- 
clusion in that review were that the sys- 
tem come in complete usable configura- 
tion, with a monitor, a keyboard, at least 
one floppy disk drive, and at least a 40- 
megabyte hard disk drive. Although the 
Northgate system arrived too late for that 
review, it eventually came equipped with 
all that we asked for, and more. 

Like many of the top-performing sys- 
tems we reviewed, the М te 386 is 
built around the AMI/Mylex 386 
motherboard. The board comes with 1 
megabyte of 120-nanosecond DRAM 
and a 64K-byte SRAM cache. Caching 
allows performance at 16 MHz with zero 
wait states. The design carned the system 
a 2.61 CPU index on our benchmarks, 
tying it with the Zeos 386 Tower and the 
Spear Mono-386A for one of the highest 
ratings among the 16-MHz systems. 

Unfortunately, all this processing 
power comes at a price: The board's lay- 
out limits future expansion. The system 
supports only an 80287 coprocessor (an 
80387 can be added using a daughter- 
board), the 32-bit memory ceiling is set 
at a low 4 megabytes, and memory up- 
grades must be done by the 
manufacturer. 

Northgate's most highly touted fea- 
ture is its 65-megabyte MiniScribe 
3650R hard disk drive, coupled with an 
Adaptec 2372 controller that allows run- 
length-limited encoding at a 1-to-1 inter- 
leave. Only Zeos, using the same con- 
troller, was able to match Northgate's 
hard disk capacity. 

The drive's actual access time specs 
are not outstanding at 40 milliseconds, 
but Northgate claims that its drive/con- 
troller subsystem attains high through- 
put. Our disk benchmarks, which con- 
sider both access time and throughput, 
gave the combination a disk index of 
1.38, about average for 40-ms drives. 
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REVIEW UPDATE 


80386 Clones 
Revisited 


Application benchmark results were 
mixed, with the drive scoring well on the 
relatively disk-intensive Spreadsheet 
tests (2.75) but giving a poor showing of 
1.34 on the most disk-intensive Database 
benchmarks. Zeos’s 386 system, using 
the Adaptec with a Seagate ST277R 
drive, turned in a better disk perfor- 
mance overall. 

It’s hard to rate qualitative features 
like monitor clarity and keyboard feel, 
but the most outstanding part of the 
Northgate design may well be the ergo- 
nomics. The 102-key keyboard has an 
excellent tactile response, and the keys 
are generally positioned for comfortable 
typing. The 14-inch white-phosphor 
flat-screen monitor looks and acts like 
the fine Everex model. 

On the whole, the system was a solid 
performer. Its combined application in- 
dex of 10.05 put it right beside the Spear 
machine and ranked it seventh out of the 
21 reviewed clones. The whole Northgate 
package, which includes DOS 3.30 and 
GWBASIC, is well put together and a 
good buy for $3000. In terms of sheer 
performance, though, there's little to 
distinguish it from the rest of the high- 
speed crowd.—Steve Apiki 


Apple's Scanner 


Since the October review of low-cost 
Mac scanners, Apple has introduced its 
own Apple scanner, priced at $1799. 
Like the competing scanners, it closely 
resembles a flatbed copier. The Apple 
Scanner requires no external power sup- 
ply or SCSI adapter box; a power cord 
(supplied), SCSI terminator, and SCSI 
adapter cable (nor supplied) get you set 
up. You сап c the scanner's SCSI 
ID with а push-button selector dial if it 
conflicts with another SCSI peripheral. 
The scanner can handle an 8'^- by 14- 
inch document scanned in as line art, as 
a halftone, or as a 4-bit-per-pixel gray- 
scale image, for 16 gray levels. Scanning 
resolution (from 75 to 300 dots per inch) 
is user selectable, and you can save the 
image as PICT2, Tagged Image File For- 
mat, or MacPaint files. However, you 


can't open files saved as TIFF or Mac- 
Paint. Ї can understand this limitation for 
MacPaint files, since information is lost 
saving the image as а 72-dpi black-and- 
white MacPaint image, but the inability 
to open TIFF files doesn't make much 
sense. 

Three disks of software are supplied. 
The first contains a VideoWorks II tuto- 
rial. The second disk has the AppleScan 
application, Scanner INIT, and Laser- 
Prep/LaserWriter 5.2 driver files. The 
third disk holds the Scanner INIT and 
HyperScan, a HyperCard version of 
AppleScan for use with HyperCard 1.2. 

I tried the AppleScan application on a 
Mac II with 5 megabytes of memory, an 
AppleColor monitor, and a Mac II video 
board. Scanning times were slow (about 
47 seconds for an 8\- by 14-ілеһ line 
scan, and nearly 2 minutes for a gray- 
scale scan of the same image), but the 
quality is very good. The application is 
reliable—no system bombs. The manual 
doesn't tell you that you must first con- 
vert gray-scale images to halftone 
images before you can print them. But 
printing to a LaserWriter IINTX worked 
fine, and the quality of the images 15 
excellent. 

I also tried Caere Corp.'s OmniPage 
optical-character-recognition applica- 
tion, priced at $795, with the Apple 
Scanner. It requires 4 megabytes of 
RAM and a 68020 processor (either a 
Mac ЇЇ or a Mac SE with a 68020 acceler- 
ator board). The OmniScan OCR appli- 
cation drives the Apple Scanner directly. 
You can select either image scan (200, 
240, and 300 dpi) or text scan (300 dpi). 

I let OmniScan do a text scan on sever- 
al pages from BYTE. The application 
automatically recognized the columns of 
imaged text, even when the font changed, 
and converted them to ASCII text. Align- 
ment, as the manual points out, is criti- 
cal. If the page is misaligned even a few 
degrees, the character-recognition soft- 
ware generates spurious characters. Ав 
you might expect, OmniPage does a bet- 
ter job on large-size text with a simple 
typeface (such as Helvetica). While by 
no means perfect, OmniPage goes a long 
way toward automating document scan- 
ning.—Tom Thompson 
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80386 Power and AT Compatibility 


in an XT Footprint! 

The AMI 80386 motherboards are available in either 16MHz or 
20MHz versions. The AMI 80386 motherboards fit Into an XT, 
AT or Baby AT chassis so that the board delivers 386 power/ 
performance and AT compatibility in an XT footprint size. Tha 
motherboards are ideally suited for a variety of applications 
including Multiuser (Unix, Xenix, PC MOS), Networking (Novell, 
3-Com), CAD applications (Autocad) and Multitasking (Windows, 
OS/2, Desqview). The board features one B-bit slot, six 16-bit 
slots and one 32-bit slot as well as 80387-20 math co-processor 
capability for the JE3025 and 80387-16 for the JE3020. Both 
motherboards are keyboard switchable between юм and high 
speed and 1 or Q wait states. The 20MHz board features a Norton 
ЗІ rating of 24.2 in the 20MHz mode, while the 16MHz board 
features a Norton SI rating of 18.7 in the 16MHz mode. AMI 
BIOS ROMs are included. RAM is mounted on a 32-bit expansion 
card (included) which utilizes (72) 41256-100 (JE3025) 256K 
chips to reach 2 Megabytes (the JE3020 utilizes 41256-120 
chips). A daughterboard is available (Part No. JE3030) which 
accepts (72) 511000P-10 1Meg chips for an additional 8 Mega- 
bytes, bringing the total memory of the system to 10 Megabytes. 
BIOS options include built-in set-up and diagnostics. Special 
features include 64K of high speed static cache RAM on the 
motherboard and the AMI EGA BIOS which allows for Incredibly 
fast EGA performance when shadowed. * Size: 8.5" x 13" 
* Weight: 4 Ibs. - One-Year Warranty 


Part No. 
JE3020  16Muz 80386 AT Compatible Motherboard (Zero-K ВАМ). ........ $1399.95 


JE3025 20мн: 80386 AT Compatible Motherboard (Zero-K RAM). ........ $1699.95 


JE3030 8 Megabyte Daughterboard юг JE3020 and JE3025 (Zero-K RAM). ............ . $299.95 
256 For complete product line, request Jameco's new 74 page 1989 Catalog 
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48555 IBM Compatible PC/XT/AT Motherboards „л 


WARRANTY! 
IBM AT Compatible IBM AT Compatible 
12MHz 80286 Motherboard 16MHz 80286 МЕАТ М Motherboard 
* Expandable to 1M8 НАМ * Six 16-bit and two 8-bit » Expandable to 1MB RAM * AMI BIOS ROMs included 
using 256K DRAM chips: expansion bus slots using 256K DRAM chips or * Supports all NEAT 
* Expandabie to 4MB RAM * AMI BIOS ROMs included 4MB using 1MB DRAM chips: | functions including shadow 
using 1MB DRAM chips: ғ Zero walt states т жуун 1MB with 256К RAM, EMS 4.0, RAM 
* Expandable to 2.5MB RAM * Selectable RAM chip speed DRAM SIPs or 4MB with 1MB re-mapping, selectable wait 
using a combination of 256K (BO or 100 nanosecond) DRAM SIPs for a total of SMB states, etc. 
and 1MB DRAM chips:: * 80287-8 Math | › 8/12 or 8/16MHz hardware * 80287-10 Math 
* 8 or 12MHz hardware or Co-processor capability: or keyboard setectable Co-processor capability: 
keyboard selectable operation — * Norton SI rating of 13.7 » Front panel LED indicators - Norton St rating of 15.6 
* Front panel LED indicators • Size: 13” x 8.75" supported * Sizo; 13° x 8.5* 
supported * Weight: 2.25 Iba. * Six 16-bit and two 68-bit * Waight: 2.25 №53. 
One Year Warranty! expansion bus slots 


ne Year Warranty! Technology! 
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JE3005 в/і2мнг АТ Compatible Motherboard ., $329.95 | JE3010 в/л2/16мн: АТ Compatible Motherboard $499.95 


IBM PC/XT Compatible IBM PC/XT Compatible 
TURBO 8MHz Motherboard TURBO 10MHz Motherboard 

* Expandable to 640K RAM using * 8087-2 Math * Expandable to 640K RAM using ” 8087-1 Math 

4164 and 41256, 150ns chips:: Co-processor capability t 4164, 41256 & 41464 120nschipax — Co-processor capability + 
* 4.77 or 8MHz hardware or * Performs at an average * 4.77 or 10MHz hardware or * Performs at an average 

keyboard selectable operation speed of 75% faster than keyboard selectable operation speed of 100% faster than 
* Front panel LED indicators Ihe original IBM PC/XT * Front panel LED indicators Ihe original IBM PG/XT 

supported = Norton SI rating of 1.7 supported ” Norton SI rating of 2.0 
* Eight expansion bus slots „ Size: 12" x 8.5" - Eight expanalon bus slots * Size: 12" x 8.5" 
* AMI BIOS ROMs included * Weight: 1.75 Ibs. * AMI BIOS ROMs included же 1.75 Ibs. 


JE1001 4.77/8MHz PC/XT Comp. Motherboard . . $89.95 | JE1002 4т7ломнг PC/XT Comp. Motherboard $109.95 


See Jameco advertisement on page 438 for RAM and Math Co-processor pricing 


* Quality Components > Competitive Pricing * Prompt Delivery *(415) 592-8097 257 
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IBM" COMPATIBLE COMPUTER KITS RITS! 


Jameco's new ІВМ PC/XTIAT ible kits allow you to build your own computer and come with complete step-by-step assembly 
ord Processing and Diagnostic Software Included! 


instructions. Fi 


Please note: JE3008 and JE3013 shipped in 1 box (35 Ibs. total) — JE3002 and JE3003 shipped іп 2 boxes (50 Ibs. total) 


IBM AT 12MHz Compatible Kit 


ғ Free! QAPLUS 
ru ти Software 
Included! 


« Free! PC Write 
Word Processing 
Software Included! 

• 80286 CPU, Optional 
80287-8 Math Co- 


a 512K НАМ ает Й 


Switch Operation 
» AMI BIOS ROMs 
included _ 
» Save $144.57 


Part Мо. Description 
JE3005 8/1286 Daty AT 
— includes AMI EROS ROMs) 
JE1016 soa AT Style Keyboard. 
JE1019 Baby AT Flip-Top Case. 
JE1022 5.25" DSHD Disk Drive (Belge Bere) 
JE1032 200 Walt Power Supply. 
JE1043 360K/720K/ 1.2MB/1.44MB Floppy Controller. „газе 49. 95 
41256-100 512K RAM (18 Chipa). asus oers TTTTTTTTTTTT 224.82 
Save $144.57 Regular List $944.52 


JE3008 вм Compatible AT 12MHz ки, ‚..., $799.95 
IBM PC/XT 8MHz Turbo Compatible Kit 


IBM AT 16MHz NEAT Compatible Kit 


і Latest | 
Technology! 


+ Free! QAPLUS 
So 


re 
* Freel PC Write 


Word Processing 
Software included! 

» 80286 CPU, Optional 
80287-10 Math Co- 
processor Capability 

ғ 2 Megabyte RAM 
Included, Expandable 
to 8 Megabyte 

„ Bor 16MHz 
Keyboard Switchable 
Operation 

* AMI BIOS ROMs 
included 

* Save $208.85 


JE1019 


89.95 
JE1043 360K/7 20K/ 1 24B/1.44MB Floppy Controller. ... 49.95 
511000P-10 2МВ RAM (18 Ор]. ««.» «ooo neo oro 719.10 


Save $208.85 
JE3013 вм Compatible AT 16MHz КА, .... $1399.95 


IBM PC/XT 10MHz Turbo Compatible Kit 


Reguiar List $1608.80 


“ Free! Diagnostic Software 
. сев! QAPLUS 
a included! PC White | Write 
Д-ды, cemere Included! 
Software Included! ' Reinas RAM 
- 256K RAM Included, ncluded 
Expandable to 640K " 4. HM Ai or ie Orarslion =] 
ғ 4.77 or 8МН: esl 
Switchable mS маш 
« AMI BIOS ROM ШШШ included 
Included ғ • Multi ИО Card о, му We 
Tess ЫЙ - Save $192.50 TIE DU ТУ 
Рип Мо. Бето бот Price 
Pert Мо. Description JE1002 477/104Hz Turbo Мәһебові.................. $109.95 
JE1001 4,77 /8MHz Turbo НАМ — inciudes AMI BIOS ROM) 
(Zero-K RAM JE1014 Turbo Füp-Top Савө......................... 69.95 
JE1010 Flip-Top JE1015 XT/AT Compatible заж во оза а а-в "TT" 59.95 
JE1015 XT/AT Compatible JE1021 5.25* DSDD Disk Drive (Beige Bezel). ............ 89.95 
JE1020 5.25" 0500 Disk Drive (Black Bezel). JE1031 Mini 150 Walt Power иу. .................. 69.95 
JE1030 150 Wati Power Su JE1071 Multi ИО with Controller and Сгарлка. .......... 119.95 
JE1040 350K | AMBER 12* Monochrome Amber Monter. ...... db.» Т 95 
JE1050 Mono/Graphies Card with Printer Port. ........... 59.95 4164-120 Parity ВАМ (2 chipa). ........................ 5.90 
AMBER 12"Monochrome Amber Мопһоғ................ 99.95 | 41256-120 512K RAM (18 сһірзу....................... 215.10 
41256-150 256K RAM (9 сНра)................... ..... 10341 | 41464-12 128K RAM (4 сііре)......................... 51.80 | 
Save $728.00 Regular List $628.01 | Save $192.60 Regular List $832.45 
JE3002 IEM Compatible PC/XT 8МН Turbo Kit.» $499.95 | ЈЕЗООЗ вм Compatible PC/XT 10MHz Turbo kt $699.95 
258 For complete product line, request Jameco's new 74 page 1989 Catalog 
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Flip-Top and Slide Cases 


) 


New Slide Version Available! 


* Meta! housing and chassis » Anti- 
static coated plastic face plate 
* Flip-up/Sllde models available 
eril plate set for В expansion 


-19.5°W x 16.5°D x 5.75°H 
. Weight: 17 №2. 


and power supply mount | 
* Will hold up to 4 drives ~ Color 
* All necessary hardware inci. = 
7 =: л, 


UN 


IBM Compatible Computer Products Warranty! 
IBM PC/XT Compatible 


Baby PC/XT/AT Flip-Top and Slide Cases 


+ Metal housing chassis - Ant-static 
plastic 

able = Back plata with 8 ia 
power supply mount * front for 


в OE AA 14.5"W x 17D x 6.7 5H 
ААЛА 125"7W x 170 


JE1014 Fip- Top Baby XT Turbo Case $69.95 
JE101B Site Baby АТ Case. .. ... $69.95 
JE1019 Fip-Top Baby АТ Cane... . $6 JE1019 


IBM AT Compatible 200W Power Supply 


4Е1010 Fip-Top PC/XT Case. pm 95 “Fy 
JE1011 Slide PC/XT Case. ..... $39.95 JE1010 


IBM PC/XT C вы Г 


+5VDC @ 15A | 

I E ELE, Reduced Pricing! 45VDC @ 20A 
+12VDC @ 5.5A і —5VDC @ 0.5A 
—12VDC @ 0.5A BRA 


* Input: 90VAC-130VAC @ 47-63Hz 
(110/220У switchable) * Output: 
+5V 6 15A, -5V 6 05A, «12V 8 
5.5А, - 12V € 0.5A - Plug compatible 


* Input: 90VAC- 130VAC & 47-400Hz 
(110/220V switchable} + Output: 


canneciors - Built-in fan + Size +5\ Jer -5V @0.5A, * 12V а BA, 


(JE1030): TIW x 9.57) x 4.625'H, 
WL: 6 Ibs. - Size (JE1031}: 6.25"W x 
овче Wt: 5 №3. ° Spec. included 


ЈЕ1030 РС/ХТ...... $59.95 


JE1031 BabyPC/XT..$69.95 JE1030 а. О а б темы, agis ..... $89.95 

Floppy Disk Drive Controller Card 360KB/720KB/1 2MB/ 1.44 MB Floppy 

for IBM PC/XT and Compatible Computers C. Disk Drive Controller Cards 
| for ІВМ PC/XT/AT and Compatible мери 
" Run up to four 360KB disk Ta JEIDAS alice | 
emal divas = BCS com M M AE VEM. 
nector allows for an additional Dep rede El eei que 
two 


two external drives (extemal 
cable nol ШАКА)" Complete 
with manual 


JE1040........ $29.95 JE1049 4-Drive Controller. .. . . . 

Expansion Memory eee | 2Mbyte Memory 
Half-Card for IBM PC/XT zx Expansion 
and Compatible Computers 35 Card for IBM AT 
» Expands your system fo the maximum & | and Compatible 
640K (zero-K on-board) - Accepts either ВЕНЕ puters 
BAK memory hipa Тен or 286K спои RENE орде Ger оп board 

? 3 » tible Utilizes 41256-120n on tor the full 

ations ranging from 64K to 576K * Fits any cape (мінде. Offers MOS, 2008 chips d extended memory 


slot {except siol 8 on IBM XT) * Manual 22. rear be qn EMS compatible driver - RAM disk 


included and Print Spooler so * Manual included 
UU ТЕН” JE1081....................... 12... $119.95 


IBM PC/XT/AT Compatible Keyboards 


ГТТІТІТТТТТІТТІТІЗ 
DFTTTTTITITTITT 


ишиас 
ШШ шшш ы шшш 


* B4-key * AT style layout * Tactile touch keyswitches ~ Switch selectable * 101-key * Enhanced keyboard layout ~ Tactile touch keyswitches * 12 lunction 
РС/ХТ or AT * Illuminated LED indicators for Num Lock, Caps Lock keys ,* filurninated LED indicators for Num Lock, Caps Lock А Scroll Lock * Sep- 
and Scroll Lock - Low profile design = Manual included ~ Color: Beige arabe cursor pad * Low profile design: А between РС/ХТ 


utomatical 
г: Beige - За: 19°Wx 8'D x 1.33"H - Wt 4.6 16а. 


$69.95 
259 


* Size: 19.5"W x 7.5°D x 1.33"H = Weight 4.6 108, or AT + Manual included = Colo 


нь сны ui Ж, ГА ats i be eee 
» Quality Components * Competitive Pricing * Prompt Delivery « (415) 592-8097 
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| | 
=. 


DISPLAY MONITORS 
NEW! 13" VGA VGA 


and Мы ы Monitors Monitor and at EGA Prices! 
for IBM PC/XT/AT and Adapter Card 
Compatible Computers This VGA package offers a clear 13" 


color display with Ihe ability to dis- 
The TM5154 ЕСА Monitor and TM5155 М pay uan дез aes sim 


Monitor are ideal for text вз well as CAD and 
Во monitors coma 


graphics with fi 

Брио! base, manual and cable. compatible VGA car ATI sup- 

TM5154 OM o Input: Features: * 13° Color Screen * Max. 
‚ Bire: 19"W x 14.260 x 14H - Weight: 25 Iba 17MHz • 256 colors from a palette 


of 262,144 • Upgrades any PC/XT, 


TM5154 14" CGA/EGA Monitor. ьа онь б ъа во гаа ee Еве 
Шы Бастатан ce C | о рыла 
SAVE $40.00. ...... - VGA. EGA, ССА, MDA, НСА + Anli- 
Te МСА АО ас, IEEE 
input - frequencies: 1 мое: - Max. resolution. 800 a 600 - Band only): 15"W x 15.5"D x 11.25°Н 
width: 40MM - "SW x 190 x 135 - (> Weight: 35 be * Weight: 30 Ibs. 
TM5155 14" MDA/CGA/EGA/PGC/VGA Monitor........ $549.95 | JEVGA VGA Color Monitor and VGA Card. . ... $649. 95 


NEW! RIX EGA Paint 2005 NEW! uu 
This powerful EGA Paint program gives you the following and much more at a eee price: | 
* Pop-up menus ” Zoom image windows ~ Image library * Color mixing capability * Small function 
allows you lo save your image in 5096 to 9096 less disk space * Text editing with 9 to 72 point and 
34 contemporary fonts - Line smoothing capability » Capture capability * Mouse or keyboard operation 


* Print capability for almost any dot-matrix, color, or laser printer available - Slide show capability 


allows creation of presentations • Plus much, much more! 


EGAP ЕСА Paint 2005................................ $89.95 


12" Amber Monochrome 
Monitor for IBM PC/XT/AT 
and Compatible Computers 
E * Input: 089 (TTL) + Bandwidth: 20MHz 


spia 

* Weight: 19168, « Sire: 12.5^N x 12"7D x 12"H 

“ Compatible w/JE 1050, JE1055 and JE1071 
manual included 


(эво below) - Cable and 
AMBER............ $99.95 


Monochrome 
Graphics 
Adapter 
for IBM PC/XT/AT 
Compa tibl with 
‚ ВМ Monochrome ила 

Hercules Graphics Standards | 


The 37060 is a monochrome graphics арч with parallel printer port and 
features the following: * Text mode: 80 x 25; Graphics mode: 720 x 348 
a Compact half-card • Parallel printer ach with transfer rate up to 1000 
characiers per second * Manual included 


ЛЕТОВО, ee ee es ree (4e 


Enhanced Graphics 
Adapter 
for IBM PC/XT/AT 


Compatible with 

IBM Enhanced Graphics Standard 

The JE1055 Is an ІВМ EGA/CGA/MDA/HGA com card featuring the 

following: " Text mode: 80 х 25; Graphics mode; 720 x 348 * Reserved video 

jacks and feature connectors - Light pen intertace « 256K Video RAM = Dip- 

switch on back of card allows changing of switch settings without opening 
case * Displays 16 oul of 64 colors = Manual included 


4 ee ee ас ees GL 
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IBM PC/XT/AT Compatible Display Cards 


CTX 14" RGB Color Monitor 
for IBM PC/XT/AT and Compatible Computers 


« Input: DB9 (RGB) + Horizontal scanning E 
frequency: 14.5kHz to 17.BkHz = М band- 
width: 18MHz + Display area: 13.1" diagonally 
* Resolution: 640 x 200 * Controls: (Front) 
Brightness, Contrast, ¥-Hold: (Rear) H-Phase, 
H-Hold, V-Lin., V-Size * 70W > Switch tor 
Amber, Green or Color Screen - Size: 14.6% 
x 15.50 x 13.6 » t 27 Ibs. * Com- 
patible with JE1052 and the JE1055 (sec 
below) - Cable and manual included 


CTX2410. ........ $279.95 


Color Graphics 
Adapter 
for IBM PC/XT/AT 


Compatible with 
IBM Color Graphics Standard 


Б ота рон aS oe Чо» 
ВМ RGB or composite monochrome monitors and features the following: 
* Parallel printer port * Text modes: 40 x 25 or 80 x 25; Graphic modes: 
320 x 200 or 640 x 200 · Ve аа includes composite video 
monitor adapter + Manual incl 


2Е10Б2............................84095 


Multi UO 

with Controller 
and Graphics 
м -— eret 


drives + Багы! рісін рой > Print spooler software * capabi of талақ up vo bwo 00K 
ЕЕЕ ао. акшан ааа леа а ЖҮН 


For complete product line, request Jameco's new 74 page 1989 Catalog 
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NEW! 


Mitsubishi 720KB 
3.5" Internal 

Floppy Disk Drive 
for the IBM PC/XT/AT 
and Compatible Computers 


naman CS. for ІВМ РС/ХТ/АТ and computers. 
DOS $2 o higher for Тһе MF353B compattie with the 


JE 1043 and and JE 1049 visere C page 259. 


Specifications: * 720КВ formatted storage + Double-sided, e mte a 
" 135ТР • 160 tracks * Rotation speed: 300rpm • Track to track access 


3.5" AND 5.25" FLOPPY DISK DRIVES 


Mitsubishi 1.44MB 
3,5" Internal 
Floppy Disk Drive 


for the IBM PC/XT/AT 
and Compatible Computers 


5.26" mounting frame for IBM РС/ХТ/АТ and compatible computers. May 
regu DOS 32 lor operation. Also The 
is compatible with the JE1043 and JE1049 interfaca Cards (866 page 259). 


* 1.44MB formatted storage + Double-sided, high density 


L 135TPi - 160 tracks - Rotation speed: 300rpm > Tack to track access 
Jma + Full енетіні documentation included - Size: 5.75"W x 8207 1 x | tme: 3ms - Full installation documentation included » Size: S75 x B.25"D 
1.75^H * Weight: 1 х 1.75'H - Weight: 1.7 Iba 
MF353B........ 52224425”. v352 у ЕВЕ, 2.54 .. тын, NR ..... 9129.95 
Jameco 5.25" Half TEAC 5.25" Half Tandon 5.25" Full 
Height Drives Height Drives Height Drive 
for IBM PC/XT/AT for IBM PC/XT/AT for IBM PC/XT 
and Compatible Computers 


and Compatible Computers 


JE1020 — ISM PC/XT/AT Compatibile + 360KB, 
double-sided. double density • 48 TPI 60 tracks 
* Spec included , Color (bezel): Black - Size: 
5.75"W x 8.13"D x 1.63"H * Weight: 2.7 Iba. 
ЕТО ОГ О аа les RR 89.95 


JE1021 — IBM PC/XT/AT Compat. - Same specs 

as JE1020 except comes with beige color Безе. 

оі а ЧИР h eee $89.95 

JE1022 — ІВМ AT Compatible (Also compatible 

eei IBM PC/XT when used wiJE1043 and JE1048, 
259) * 1.2MB, double-sided, high 


FD55B 


and Compatible Computers 


FD55B — IBM PC/XT/AT Compatible - 360KB, 
double-sided, double denaity * 48 TPI- 80 tracks 

* Spec included * Color (bezel): Black * Size: 
5.75°W x 8.13"D x LFH * Weight: 


* à& €* à *" à * à -*- 4 " 


33 ... $9 IBM PC/XT Compatible! 


TM100-2 — IBM PC/XT Compatible + 360KB. 
double-sided, double density * Full height drive 
* 4B TP! * 80 tracks (40 tracks per side) • Rotation 


. u^ | * 160 tracks * Spec included « Color speed: 3DOrpm ~ Track lo irack access time: 5ms 
(bezel): ЕЛЕ Size: 5.75"W x 8120 x 1.63'H геі): х 8.130 x | + Documentation included * Color (bezel): Black 
s Weight: 2.7 №8. 1.63°H * Weight: 3.3 ke. * Size: 5.75 W x 8.007 x 3.38°H + Weight: 5 Ibs. 
4Е1022.................. 9109.95 Ғр55ОҒУ,................ $119.95 *"TM100-2 a "U PB Se SAAR EB бони $99.95 


The JE1020, 421021, JE1022, 20558, FD55GFV and ТМ100-2 DO МОТ include case, power supply, cables, mounting hardware or manuals. АН disk drive manuals are $5.00. 
See page 66 for Diskettes and Accessories 


FLOPPY DISK DRIVE ENCLOSURES 


3.5" Floppy Disk Drive Enclosure 5.25" Floppy Disk Drive Enclosure - | 


Houses One Fuli-Height 
Houses One Half-Height Dis 


5.25" Disk Drive 
3.5" Disk Drive Mount) + Power: +5\ 4 


(Horizontal 

& 1.0A, *12V @ 1.2A - Textured 

beige paint - Slot Юг data cable 
* Unit comes complete with power 

supply, switch, power cord, fuse 


— cm 


(Horizontal Mount) > Power: - 12V @ 1.24, 
+5V @ 1.0A - Textured beige paint * Slot 
for data cable * Complete with power 


supply, switch, power cord, fuse holder ; holder and connectors + Size: 
and connectors * Size: 5.87"W x 2.25"H x à 5.87"7N x3 25H x 11.5"D 
11.5"D * Weight: 6 Ibs. ‚ Weight: 6 Ibs. 
DDE3HH. **»99*9729*9U $59.95 | DDE1 FH. a а фа $59.95 “ 
Dual 5.25" Floppy Disk Drive Enclosure 5.25" Floppy Disk Drive Enclosure 
Houses Two Half-Height . Houses One Half-Height 
5.25" Disk Drives e 5.25" Disk Drive 


(Vertical Mount) * Power: 2 x *5V @ 1.0А*, 2 х * 12V 6 

1 2A* ("not simultaneously) • Textured beige paint • Data 

cable strain qe еі iieri ees piete with 

power supply, swt se holder and con- - 

nectors * Size: ^ ow x 5. TU со төн коре x 12.87" i. con 

(bottom) — 13.13"D (top) + Weight: 6 2.25"H x 11.50 * Weight: 6 Ibs. 
.. $69.95 


ЕН, AAA - т DDETHH......... $59.95 
*CLOSE-OUT PRICING — PART NUMBER WILL BE DISCONTINUED WHEN STOCK 15 DEPLETED! 


‚ Quality Components > Competitive Pricing * Prompt Delivery - (415) 592-8097 


чин Mount) * Power: *12V @ № 
+5\ @ 1.0А = Textured beige paint % 
E Slot for data cable » Complete with 


ES 


| 
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ду Seagate HARD DISK DRIVES A Seagate 


SP Seagate — 20:30, 40 and 60 Megabyte Half-Height Hard Disk Drives 
for the IBM PC/XT/AT and Compatible Computers 


Seagate Hard Disk Drives provide the IBM PC/XT/AT or compatible computers with 20, 30, 40 or 60 Megabytes of formatted 
capacity in a shock resistant, half-height package. These drives are easily installed and ideal for applications ranging from 
rugged industrial use to quiet office and home environments. High reliability is assured through the use of LSI and а 
single circuit board. The drives may be purchased with or without controller cards. Controller cards are capable of con- 
trolling two hard drives. Cables provided for connecting one hard drive P ud 90-Day Warranty. Documentation included. 


87225 (20 Megabyte): - Available for PC/XT or АТ. Tracktotrack — IN A 
access time: 20 msec. тах. • Average access lime: 65 msec. - Dala ча | c= 2 Е? 
transfer rate: 5.0 Megabits/sec. + Tracks: 2,460 - Bytes per track (for < 
matted): 8,704 - Read/Write Heads: 4 - Cylinders: 615 + Size: 5.75"W x 
8"D x 1.63"H - Weight: 5 Ibs. 


Part No. Price 
20MB Hard Disk Drive Only for ІНМ PO/XT/AT and compatibles 
S1225 (MFM Controller needed), ....... Ww Toe x $224.95 


20MB Hard Disk Drive, MFM Controller and Cables for IBM PC/XT ани 
ST225XT and obingefbiéd. 22. ss so cea dae вто RO 
жән. 20MB Hard Disk Drive, МЕМ Controller, Software and Сенен ім 
ST2 IBM AT and compatibles. а... 44-2» n * S te ST225XT 20МВ Hard Disk Dri Kit 


57238 (30 Megabyte): - Available for PC/XT or AT ‹ Track to track 
access time: 20 msec. max. • Average access time: 65 msec. » Data | 
transfer rate: 7.5 Megabits/sec. * Tracks: 2,460 - Bytea per track (for- 3 
matted): 13,312 + Read/Write Heads: 4 - Cylinders: 615 - Size: 5.75"W x , 

8"D x 1.63"H - Weight: 5 Iba. 


Part Мо, Description Price 
30MB Hard Disk Drive Only lor {ВЫ РС/ХТ/АТ and compatibles (RLL 

ST238 Controller needed Юг орагайоп)............. $249.95 
30MB Hard Disk Drive, RLL Controller and Cables lor IBM PC/XT 

51238XT and compatibles. . » wa» вш ш а .....л...,.0099,85 


30MB Hard Disk Drive, ALL Controlfer and Сабаз for IBM AT and 
ST238AT compatibles. ве... өззаееьва ва» 89 


ST251 (40 Megabyte): - Avattable for PC/XT or АТ * Track to track 
access time: 8 msec. max. * Average access time: 40 msec. + Dala „ 
transfer rate: 5.0 Megahits/sec. • Tracks: 4,820 · Bytes per track (for- ча 
matted): 8,704 - Read/Write Heada: 6 - Cylinders: 820 - Size: 5.77Wx Д 
B"D x 1.63°H + Weight: 5 Ibs. 


40MB Hard Disk Drive and Software Only for ІВМ PC/XT/AT and 
57251 compatibles (MFM conirolier needed), » ses». ee» 2429.95 


4048 Hard Disk Drive, MFM Controller and Cables for ІВМ PC/XT 
ST251XT and compatibles.» «vas e»ooenosececess 2469.95 


AOMBE Hard Disk Drive, MFM Controller, Software and Cables for 


| ST251AT (OM AT and compatibies....... .. «“.-.....09539.95 
NEW! Fast 28ms 40MB Hard Disk Drive and Softwara for IBM 
ST251-1  PC/XT/AT and compatibles (MFM controlier needed)... 9499.95 


ST277 (60 Megabyte): - Available for PC/XT or АТ • Track to track. œ 
access time: В тзас. max. * Average access time: 40тзес. • Datatransfer т 
rate: 7.5 Megabits/sec. - Tracks: 4,920 - Bytes per track (formatted): © 
13,312. — ÓG Heads: 6. Cylinders: 820 - Size: 5.77"W x 8"0 x 4 
1.63°H + Weight: 5 lbs. 


PartNo. Description Price 


60MB Hard Disk Drive & Software Only lor IBM PC/XT/AT & сотра!- 
ST277 ibies (RLL Controller needed for operation)....... 9499.95 


GOMB Hard Disk Drive, RLL Controtier and Cables for IBM PC/XT 
ST277XT and compatibies.... 0. ee cee eee ene 8549.95 


uà mesa cape СОО” 
ST277AT compatibles. . T $639.9 


Seagate ST277AT GOMB Hard Disk Drive Kit 


See Next Page for Hard Disk Drive Controller Cards 


262 For complete product line, request Jameco's new 74 page 1989 Catalog 
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_ 98а MULTIFUNCTION INPUT/OUTPUT CARDS „227, 


RS232 Half Card 
for IBM PC/XT/AT and —— Е 


* Hits ihe difficull to use half card slot or any 
long slot - Н5232 card comes with one ready- 
to-go serial port - Expandable to 2 ports hy 
user (parts for expansion nol included — see 
below for Znd Serial Pod Kit) - Selectable 
lor COMI thru СОМА + The user is able to 
seleci addresses lor ports А and B as wall as 
interrupt requests - Manual included 


JE1061 


JE1061 15232 Сага юг ХТ. «e. Lees. $29.95 


JE1062 99232 Card югАТ................ $3495 | 


Multifunction 
Card 


for IBM PC/XT 
and Compatible 
Computers 


The JE1078 features: * Add up to 384K (zero-K on-board) и 


port 
` -time clock/calendar with replaceable battery back-up - 4. 77MHz oper- 
ation + Manual and cabies included 


LA NE UT ED RECETA Ls odi 


3Mbyte Memory АТ 
Expansion and J 
Multifunction Card | 
for IBM AT and xt 
patible Com 


(54) 41645 
RS232C | 


Input/Output Cards 


for IBM PC/XT/AT and Compatible pese 


Four Functions on One Cardi 

The JE1060 and JE 1065 Input/Output cards 
for the IBM PC/XT/AT feature the following: 

‚ Parallel printer port - RS232C serial com- 
munication port (expandable to two by user - 
See below for 2nd Serial Port Kit) - Selectable 
for COMT thru СОМА * Ability lo change inter- 
rupt requests on all ports * Game port = Cables 
and manual included • JE1060 (Only): Real- 
time clock/calendar with replaceabie battery 
back-up and print зростег software included 


JE1060 
JE1065 уосагаюгАт.................. 
Multi I/O with = 
Floppy Coniroller 4 
for IBM PC/XT/AT and = 
Compatible Computers |% 


The 1Е1077/1078 are multi ИО carda 


ЈЕТОБО 
МО Card Юг ХТ.................. 859.95 


$59.95 


Real-time clock calendar (JE 1079 only) « 3.57525" 
handing up to two 360K, 720K, 1.2MB or 1.44MB drves « Parallel printer port • Prini 
spool n and шыл ааа АС 


JE1079 Multi о and Controller for ХТ......... $79.95 
JE1077 Multi VO and Controller for AT, ........ 979.95 


Second Serial 
Port Kits 


for JE1060, JE1061, JE1062, JE1065, fmm 00 
JE1071, JE1077, JE1079 and JE1082 
“ Kits contain all components and instruc- ЕШ em ow ~- 


The JE 1082 га а IMB Multifunction Memory Екрагцрол card for the (BM AT and compatible | tions for adding а 2nd Serial Port to the above 
computers. Expandable lo 3MB (zero-K on-board) with 1108) 41256-120 chips Сап һе | cards * The naw SSP4 is a high-speed - 4 мае” 
es үзе. expanded (up Pi е doe en wey IPM Sag die ty ary a ror: version for the JE1062, ЈЕ1065, JE1077 
Port КИ), раган port and game pori. PED board ior expansion to JMB. RAM Disk/ and ЈЕ1082 — Some soldering required. 
Prnt Spooler Software nnd manual includod SSP3 2nd Serial Port Kit lor JE1060, JE1061, JE10714 JE107¢........ $9.95 
Гу’ 2.2. Аа онака !........... $169.95 | 55ра Hi-Speed 2nd Serial Port Kit for JE1062,JE1065, JE1077 & E1082 514,95 
ЕГО со 
278  HARD/FLOPPY CONTROLLER CARDS МЕМ! 
Hard Disk/Floppy Су»; Hard Disk/Floppy | 
Controller Controller 
for ІВМ PC/XT and в for IBM AT and 
Compatible Computers № 


UM ота а-ар ӨТЕ MOODY доқ ' 
МЕМ hard disk controller for the IBM в 
PC/XT and compatible computers. 
The JE 044 vl alow connection of up 1o two hard disks and two һорру 380KB 
drives. Cables are included to allow connection of one hard 
an ee an additional cable 


PLU E EET 


RLL Hard Disk 
Controller Cards 


for IBM PC/XT/AT and 
Compatible Computers 


The ЈЕ1042 ің An B-bit ALL hard disk 
controller card for the IBM PC/XT and 
compatible computers. The JE1042 
should be used with hard disks designed 
for ВЫ. Китай; such as Ihe Seagate 
3JOMB ST238 and BOMB 57277 Cables 
and documentation included, 


JE1042 ALL PC/XT Hard Disk Controller Card... . . $99.95 


The JE 1047 за 16-bi RLL hard disk controller lor the IBM АТ and compatible computers 
The JE1047 should be used with hard disks designed tor HLL formating such às Ine 
Seagate 30MB ST238 and боме ST277, Cables and documentation included 


JE1047 ALL AT Hard Disk Controller Card....... $189.95 


* Quality Components * Competitive Pricing • Prompt Delivery * (415) 592-8097 
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MFM Hard Disk 
Controller Cards 


for IBM PC/XT/AT and 
Compatible Computers 


JE1041 
Tha JE1041 is an 8-bit MFM hard disk controller card for the IBM PC/XT dd 
compatible computers. The JE1041 can be used with many types of hard disk 
drives including the Seagate 20MB ST225 and 40MB ST251/ST251-1. Cables 
and documentation included. 


JE1041 MFM PC/XT Hard Disk Controller Card..... $79.95 


aa e e rae en n imm ое inen ten ee computers. 
JE 104 ре used with many hard disk drives including the Seagale 20МБ 
S225 and 40MB 81T251/81251-1. Cables and documentation iInciuded. 


JE1046 MFM AT Hard Disk Controller Card... . . . $129.95 
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@ LOGITECH MICE, MOUSE PAD AND SCANNER 


Logitech M8 Mouse 
for IBM PC/XT/AT and Compatible Computers 


АП925 (not included) MB 


The LOGITECH MB mouse fealures opto-mechanical technology at a com- 
petitive price. This new two-button mouse requires one male DB25-pin serial 
port and comes with a temale DB25 cable assembly. A DB25 to OBS adapter 
(А0925, see below) may be needed if the serial port you plan to use has a male 
DB9 connector. The mouse comes standard with a six foot cord and features 
200 dpi resolution. * Color: Light Gray - Size: 3.87 x 2.7"W x 1.06°H - One- 
Year Warranty 
Part No. 1-9 
MB M8 Mouse with Driver Software. „..... 
DB25-pin male to DB9-pin female adapter 
AD925 for Serial applications. ..... 


Logitech Desktop 
Publishing Mouse 
and Software 


b od a o ee а 
and Compatible Computers 


10-99 
$49.95 $44.95 


С фа та 


This sophisticated yet easy to use desktop 
publishing package includes the Logitech 
Serial (CTPLUS mouse — right) or BUS 
Mouse (right), PLUS Package- Software 
and Publisher desktop softwnre 


itbention-getting documents 

Ip master a ісі of complex commands and LPP? i 1 
typographical jargon. Is @ййгү to learn, tant 

In use, and И gets you the results you need 

right now. * Lifetime Warranty: CTPLUS 

and BUS Mouse only 


Page ілусия Made Easy.. Py з ning ak gla. се prolessionaj- 

quality results. Creale and edit text right on the page. ар. СЕТ нё улыл tao 

эч ntm o oder. дген rk clone Rogo eere im ehm eet 
vertical and horizontal rulers to guide you. 


—— Easy... иннаа ивы алалық CENE 
lor headiinas, subheads and 


Graphics Made Lary “uang ur CIGAN You con shrink or expand M 
modii rotate or copy them lo fit the area you desire. 


LPP7 C7PLUS Mouse & Publisher Package Software, .... 9129.85 
LPBUS воз Mouse and Publisher Package Software. . .. . . $129.95 
NEW! Mouse Pad 


Cleans, protects and prevents wear on your mouse's roller ball. Sensitive, accurate and prevents dirt | 
contamination. Tough non-skid neoprene backing with smooth gliding anti-static plastic coating on top 


surface. Size: 11"L x 8.5^N 


MP Mouse Рай............................................»........ 99.95 


Logitech ScanMan Hand-Held Scanner 

for IBM PC/XT/AT & PS/2 and Compatible Computers 
itech ScanMan Portable Scanner makes adding 
ic images to computer documents affordable! 


handheld scanning window available — a Імі four inches at 200 dpi resolution (most 
to the powerful Scan Ware" Graphics editor where a full 


The L 
gra 
The ScanMan offers the 


scanners only offer 2.5 inches). Graphics are scanned directly 
range of paint utilities and іссіз are available for editing Ihe scanned image. 


ScanMan combines power and flexibility in one neat package. Scan directly to Ihe powerful graphics editor, directly 
to a file, or to an MS Windows" clipboard using Ihe Logitech WwinScan" utility. 


сте сап а photographs, newspaper and magazine mar pav pte ear logos and business cards. Scanned 


ay be stored and used in many of the most popular 
а, Ventura Fi eg M is First үзүү Veg Lad үө: 


SCAN  ScanMan Hand-Held Scanner Software and Driver Board. 2........ $199.45 
For complete product line, request Jameco's new 74 page 1989 Catalog 
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Logitech HiREZ Bus Mouse 
for IBM PC/XT/AT & PS/2(Model 25, 30) 
and Compatible Computers ! 


Lifetime / 


Warranty! 


The new LOGITECH High Resolution Mouse is the only mouse designed expressly for 


today's now generation of high resolution displays, such as EGA, super ЕСА and VGA 
The mouse із ideal for desktop publish 
inch (dpi) resolution (compared with 1 


, and ЧАНЫ а менсіз qiu pb ee Вю 
hand are now reduced to a flick of the wrist. Includes Plus Package software with 
drivers, text editor, menu bulking and point-click softwere (Lotus 1-2-3) = Size: A81 x x 
LIW x LOSH + Color: Light Gray + Lifetime Warranty 1-9 10-99 


High Resolution Mouse, Bus Board and 
HIREZ Plus Package Software. ........... 


Logitech Serial 
and Bus Mouse 
for IBM PC/XT/AT & PS/2(Model 25, 


30) and Compatible Computers 
The LOGIMOUSE СТ leatures opto-mechanical 


program baud гаш up to 9600 
baud, and mcellent racking. ін һу 
competitive with all mouse-based applicalion pro- 
Ж НАНЫ Ber diam ap (n Y Bus 
(Programmable Pop-up Menu Зузікет), CLICK іміз 
SHELL (foc Lotus 1-2-3) and POINT EDITOR (Mouse амо-Сыск РС]ХТГАТ 4 PS[2 
serial port’: Se: 351. TDP IDEM - Color f el 25, за) 
x ! 
Light gray - Lifetime Warranty Compatible! 
Part No. Description 1-8 10-93 
C7 Mouse and 


$79.95 $74.95 


BUS MOUSE trees your serial port. The Bus Board installa easily in a half stot 
in your computer and leaves your system's serial port free for other peripherela. 
Part No. Description 1-8 10-99 


Logilech Mouse, Bus Board and 
BUS Logitech PLUS Package Software. ..... 


Prevents Dirt Contamination! | 


C7PLUS Logitech PLUS Package Software...... 


$79.95 $74.95 
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NEW! MODEMS 


9 DATATROMCS 2400/1200/300 Baud Internal Modems 
for IBM PC/XT/AT and Compatible Computers 


internal Card Frees Your Serial Port! - Hayes command compatible - Bell 103/212A compat- 
ible - Auto-dial and auto-answer * Tone or pulse dialing capability * Call progress detection 
* Easy access DIP switch * Supports COM1, COM2, COM3 and СОМА › Two modular phone 
jacks * Built-in speaker with adjustable volume control « FCC approved « Includes MaxiMite 
communication software by Mycroft Labs - One-year warranty 


1200H  1200/300 Baud Internal Modem (% Саға).................... $69.95 
24008  2400/1200/300 Baud Internal Modem (% Card)......+. 9139:35 $129.95 
9 pal 


мея = 1200/300 Baud а. 
Pocket Modem for IBM PC/XT/AT = 


pocket-sized, lightweight miniature 

moder is perfect for the computer user on the move, Features Ihe following: 

« Hayes command compatible • Bell 103/2124 compatible • LED status fights 
for: Baltery, High Speed and Carrier Detect » Aulo-dial and auto-answer 
* Tone, pulse or adaptive dialing * Call progress delection > On-board speakar 
* Two modular telephone jacks - Uses standard 9VDC battery or 9'VDC trans- 
lórmer (not included) Юг power * Includes: ЭМ БаНегу carrying case, telephone 
connector cable and valer Size: 41 x 2; 375" x x.B75*H + " Weight: 0.25 Ib. 

« Oné-year warranty 


1200P  1200/300 Baud Pocket Modem. . . . 9109.95 $99.95 


ZOOM 
300 Baud 
Modems 


for Apple ПІ, Н+ 
and Не 


Two versions available: (NM300) Manual dial, manual answer or (2М300) 
Auto-dial, auto-answer = Hayes compatible * Includes call progress monitor, 
speaker, Zoom Communications Software and manual * Made in the USA 
* Two year warranty - Also available is the NMS software enhancement for 
the NM300 and ZM300 which allows Xmodem file transfer, storage, editing 
and printing of files 

Part No. Description Price 
NM300 300 Baud Manual Dial/Answer Modem (Il, i+ and Ле) $89-95 $19.95 
2М300 300 Baud Aulo Dial/Answer Modem ДІ, 1+ and Ле}... $49.95 
NMS Software Enhancement for NM300 and 519.95 


2М300........ тя 


COMPUTER POWER PROTECTION 


MaxiMite Software! 


9 гәізірге е 2400/1200/300 
Baud External Modems for ІВМ 
PC/XT/AT & Compatible Computers 
Also compatible with other 


which have ап RS232 

compatible - Bell 1 2A compatible» Auto- 2400Е 
dial and 8uto-answer - Tone, pulse or adaptive dialing capability * Call progress 
delection * Two modular Соле jacks * Built-in speaker wilh adjustable 
volume control > FOC approved * Includes MaxiMite communication software 
* Size: 5.75°W x 10°D x 1.6"H - Weight: 3.25 Ibs. « One-year warranty 


PartNo. Description Poe 
1200C 1200/3200 Baud Extemal Modem. ..... 5443-45 5 99 
2400E 2400/1200/300 Baud External Modem . ..6179:95 $169. os 


7 кж 1200/300 Baud External Modem 
for Commodore C-64 and C-128 
Hayes and Commodore | 
1670 Compatible! 


* Plugs directly into the Commodore user 
port - Runs at either 1200 or 300 baud - Full 
Hayes compatibility including terminal 
emulation nnd file transfer - Auto-dial and 
Buto-answer • Touch tone ог rotary dialing 
capablities - Seven LED status indicators for 
send data, off hook, 1200 baud, carrier detect, 
гесеіуе data, auto answer and ready - FCC 
approved • Includes Multiterm communica- 
lion software for Commodore 64 and 128 
* Biza: 4.75"L x 2.75"W x .7"H * Weight: 
0.25 Ib. * 1-year warranty 


ММС 1200/300 Baud External Modem (084/128). . . . . . 


systems 
* Hayes command 


$79.95 


N 
Qo 


found behind most computer systems. + JE1190 
175V - Clamping response time: 10ns - 


Jameco Power Base with 6 Control 
Switches and 6-Outlet Power Strip 


The JE1190 Power Base utilizes solid stale line conditioning 
ick gai and fully shielded sockets to protect your computer 
from harmful power surges and EMI noise. Each device 
within your computer system can be turned on or off S Individual illuminated rocker switches or the entire 
system can be lurned on by the master switch. The Power Base eliminates the maze of 


НИНЕ. 


Max. spike volts: 6,000V * Мах. Spike current: 4,500А • Clamp volts: 


power cords normally 


80 Specifications: - 5 outlets - 15А, 125VAC, Vli aei 
* Мах. spike: 80 joules one time * Energy dissipation: 25 joules repeated, sell-restori 
Color: Beige ~ Size: 12°W x 1275D x 2.25'H - Weight: 5.25 Ibs. 


The JE1191 Power Strip with built-in circuit breaker gives you continuous spike protection. JE1191 Specifications: - Master switch with pilot light Built-in safety 


circurt breaker (15 amp) * UL listed « Durable enamel 


nished housing • Three-prong, 6-foot power cord * Color: Beige * Size: 127,x 2.25"W x 1.5"H * Weight: 2 ibs. 


Part No. Description Price 
JE1190 Power Base with 6 Control Switches and Surge Ргоесбоп..................... Келте ti - 
JE1191 Power Strip with 6 Outlets and Circuit Breaker. ..cccssscscccecccrccuccscecccveccceses $11.95 
See opposite page for tiit/ swivel Monitor Base with Power Center 
NEW! TrippLite Isobar Command Console Plus Lifetime Warranty! 
Complete isobar protection with fingertip TEM li comma 
plus new Modem and FAX protection outlets а 
* Each outlet offers Isobar surge su and filter isolation " Mounts conveniently between your CPU and CRT с қ 
- Command console provides one n on/off switch and five individual switches * 6 outlets total • Two New pare 
RJ11 receptacles for modem/FAX/Aelephone line spike protection * Built-in static guard + 15 amps оп one receptacle 
Color: Beige * Size: 12.5°L x 13.5'W x 2"H • Weight: 8 Ibs. 
ССІБР Command Console Plus with Modem and FAX Protection. ..... 2..... $99.95 
* Quality Components • Competitive Pricing «Prompt Delivery *(415) 592-8097 
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SOLDERLESS BREADBOARDS " НЕВЕ 


* Low static, plastic body — CMOS safe 
* Nickel plated clips designed to withstand up to 5,000 insertion cycles 
* Breadboard strips easily connect together to form larger working areas 
* Screen printed color coordinates make circuit design easier 
* Larger models come with heavy duty aluminum backing and grounding posts for long life and durability 
* Components are easily interconnected using 20-29 AWG wire (see ЈЕ10 and JE11, below) 
* The JE31 offers all the advantages of the JE26 plus a wire jumper kit containing 140 assorted wire jumpers 


| Breadboarding Versatility! 


JE24 


ee [з= че lS Se 
[ 2o | o | o | o |өч | $285 | $245 - 
em s] 


JE450 Solderless Prototype Builder 


The JE450 Solderless Prototype Builder provides the user with a quick and efficient system for bread- 
boarding electronic circuits without soldering. Configured with 3 power supplies, the JE450 is ideal for IC 
breadboarding of TTLs, CMOS, ECLs, microprocessors and op-amp circuits. Components and wire leads 
can be quickty inserted, removed and changed without the need for soldering or desoldering. The 3 power 
supplies incorporated in the JE450 provide the user unlimited use in prototyping circuits. - Size: 9°4"L x 
бм x ЗЫН. Weight: 6 Ibs. - Power supplies, regulated: БУ & 1A, *5V to 15V & .5A, —5V to —15V & БА 
* Power: 120VAC, 60Hz fused • For recommended wire jumpers see JE10 and JE11, below 


1-9 10-99 
JE450 Solderless Prototype Builder....................... $119.95 $109.95 


ameco Wire 4-і 


Jameco's IC Test Clips аге de- TONS қо “ The JE10 Wire Jumper Kit 


signed to facilitate temporary ' comes with 350 assorted 
connections to DIP package lengths Lys pee ad те. 
components. А heavy-duty stripped and pre-forme 
spring-loaded hinge provides re bel ae ғ рав 
positive contact even after alt in a handy, durable pias- ТЕРС OU EAM ү 
thousands of uses. lic case. The kit includes 25 | 

| вест оге оомо непо, + The JETI conta s 74,5; 

j ", 1.0", 2.0" ' 4.0" and 5.0" e JE11 contains all of the 

жатта скат көзі same wire jumpers included in the JE10 and makes а con- 


JTC16 16-piniused for B, 14 and 16-pin Се)... $4.49 $3. 

JTC20 20-pin (used for 18 and 20-pin па qmm $5.95 $5.49 venient refill package. 

JTC24 . 24 5n»..... ....... We wes $6.95 $5.95 | Part No. Description 8 108 

JTC28 28-pin..... BP. rfe e end ur cat. $7.95 $6.95 | JE10 wire Jumper Kit 350 ва. (includes case) ..... $7.95 $7.49 

JTC40 40-pin (used for 36 and 40-pin IC's)... . .. $9.95 $8.95 | ЈЕ11  SameasJE!O0 except case not included. ..... $6.95 $5.95 
266 For complete product line, request Jameco's new 74 page 1989 Catalog 
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Kingdom MULTIMETERS 


Kingdom Handheld Analog Multimeters Kingdom 
* Mirrored Scale for Accuracy > Audible Continuity Test» Fuse/Diode Overioad Protection 
Both units come complete with probes, batteries and manual. Size: 6"H х 4.125"W x 1.79 D PRICI 


ET207 Specifications: - AC Voltage: 10-1000VAC - DC Voltage: 0.25-1000VDC > DC Current: 50рА-10А 
* Resistance: 10 to 10МО + Decibels: —10 to -62dB at ACV ranges - Accuracy: £3 to +4% on all ranges * Sensilivity: | 
9KG/VAC, 20KO/VDC * Audible continuity tosi * Battery Tester 


*ET207 20KQ/Volt Analog Multimeter w/DC Current Measurement and Battery Tester. . » $1 5. 95 
та о SUO" Beal. 2010. DC Voltage: 0.25- 1000VDC • AC Current: 12A * DC Current: 
bols: -20 to * 64dB al ACV ranges * Accuracy: +3 to +4% on all ranges 

* Audible continuity test 
"ET302 : in а Analog Multimeter with AC and DC Current Measurement. „ „ „ . . $22.95 


Handheld Di ital Multimeter 
The Economical Choice for a High High Accuracy Digital Multimeter 


224 


ЕТ302 Specifications: - 
MAT Bronte 109 to 
1TOKQ/VAC, 


* 2.5 Digit (.5" High) LCD Readout * " Audible Continuity Test е T-Year Warranty 


EE-IGLIL 71888 | 
Unit comes complete with probes, batteries, carrying case and manual. Sire: 6.75°H x 3.5/W x 1.25°D 


Measures: AC/DC Voltage, AC/DC Current, Resistance, Diodes, Transistor hFE, Audible Continuity Test 
* Auto Zeroing - Input Impedance: 10MQ + Overload Protection: 1000VAC/VDG , One-Year Warranty 


M3800 —з.5 Digit Multimeters ......................„.... $39.95 


Handheld Digital Multimeters METEX 
* Jumbo Sand 4.5 CNN CT НЛ LCD ң Audible Continuity Test • Overload Protection 
1 Year Warranty * Ruggedized Case 


Resistance (for M3610, M3650 and M4650 

| — мам — | RESOLUDOM ШЕН 
һы» useiwueso | мю uses uneso | мо | 
[2000 | 20.9% ol reading | 202% of reading | [ ow | 


£z 5b of reading | +0 154 of roading 


200mv 22: 


рон А] 


Airüniis come complete with probes, batteries, а-ы manual Size: 7"H x 3.5'W x 1.5"D 


M3610: - Measures: AC/DC Voltage, AC Current (200нА to 20A), DC СЕ (200џА № 20A), Resistance, Diodea, 
Transistor ПРЕ, Audible Continuity Test + Auto-Zeroing + input Impedance: 1 ‚ Overload Protection: 1000VAC/VDC 


M3610 ih nido pa жылт ель... ав 
M3650: - Measures: AC/DC Voltage, AC Curr. (2mÀ to 20A), DC Curr. (200pA to 20A), Resistance, Diodes, Transistor hFE, 
Audible Continuity Test, Freq. & Capacitance * Auto-Zeroing « input Imped.: 10М0 • Overload Protection: 1000VAC/VDC 
M3650 3.5 Digit Multimeter with Frequency and Capacitance Measurement. ......... $69.95 


M4650: - Measures ane. eee et e DC Current (200A to 20A), Resistance, Diodes, Transistor 
hFE, дабы Gontfauity Test, Ehuency and Capacitance - Auto-Zeroing + Data НОК Switch + input Impedance: 10MCO 
+ Overload Protection: 1000VAC/VDC 


M4650 45 Digit Multimeter with Freq./Cap. Measurement and Data Hold Switch....... 999.95 
*CLOSE-OUT PRICING — PART NUMBER WILL BE DISCONTINUED WHEN STOCK IS DEPLETED! 


2. Quality Components + Competitive Pricing - Prompt Delivery *(415) 592-8097 267 
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JE680 UNIVERSAL IC PROGRAMMER Ја 


Programs 16K to 512K EPROMs, EEPROMs 
and PROMs, PALs, GALs, EPLs and PLDs 


Ц 
ELECTRONICS 


One- Year 


: $; 
JE680 Features: Warranty! 


* Universal IC Programmer: 
memory and logic devices | 


* Stand-alone or computer- | 
controlled modes 


* Parallel printer port and 
RS232C port 


* Automatic self-test on { 
power ир 4. 

‚ Auto-Sense 

* Pin Gheck 

* Split/Shuffle 


* Full functional test on logic 
devices 

* Patented design for 
programming reliability 

* No personality modules needed 

* Variable baud rates — up to 9600bps 


JE680 Universal 
IC Programmer 


JE680 Description of Operations: 


The new JE680 Universal IC Programmer supports and programs virtually all devices from 16K to 512K and with up 
to 28 pins. The JE680 will program memory-type ICs such as MOS and CMOS EPROMs, EEPROMs and PROMs as well 
as logic-type ICs such as PALs, GALs, RALs, PLDs, EPLDs, EEPLDs and FLPDs. The JE680 programming algorithms 
meet all manufacturers’ specifications and support STANDARD, INTELLIGENT and QUICK PULSE methods. 


The JE680 supports 18 data formats, such as JEDEC, INTEL HEX, ASCII HEX, Motorola S and Binary. It is compatible 
with virtually all software package programs including: PALASM, PLAN, CUPL, ABEL, AMAZE and SGAPL. 
The RAM buffer EDIT function allows you to LIST, SET, INSERT, MOVE, DELETE 

and SWAP data. SPLIT BYTE EXAMPLE 


Incorporated with the JE680 is a full array of TEST functions including Automatic = жан 
Self-Test, Insertion and Backward-Device Check. The Auto-Sense allows the user ahy qm 
to insert and remove ICs sequentially to automatically repeat an operation; no other ым қы 


reflection techniques; displays bad pin numbers. The Split/Shuffle function allows 

vou to split your data up into even (high) and odd (low) bytes (8-bit), words (16-bit) 

or long words (32-bit). The Shuffle function allows you to reverse the procedure 

(see diagram, right). Afler programming your logic device, a full functional test 

ensures that your device has been programmed in accordance with your design. 

In addition to the loop test, the JE680 will perform consecutive test cycles to 

simulate worst-possible conditions so as to weed out logic devices with intermittent 

or other performance problems. 

While the JE680 can be operated as a stand-alone unit, it can also be linked to an IBM PC/XT/AT or other compatible 
computer or to a data terminal. The user may output fuse-pattern and vector-table data or mamory data to a printer. 
Specifications: * Input: 115VAC, 60Hz • Size: 15.61 x 12'D x 3.7"H + Weight: 12.8 Ibs. • One-Year Warranty 


И РШ Jl 
‚йе | 
action is required. The Pin Check examines individual pin continuity using pulse- TR 
| 5 | SHURE 
—— I 


Part No. | Price 
Universal IC Programmer (Includes MS-DOS Menu-Driven Software, 
J E680 0825 male to female cable and Centronics 36-pin male to female printer cable) sass $1 799.95 
Software option package for logic design applications (assembler package) — 
JE680AP provides Boolean conversion, auto compiling and fuse map generation. ........... 929.95 
268 For complete product line, request Jameco's new 74 page 1989 Catalog 
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ORDER FORM 


24 HOUR ORDER HOTLINE (415) 592-8097 | 
The Following Phone Lines Are AN Қ = PST: 1989 CATALOG 
: ‚ онан Aasidtance ca (415) 582-9900 m: un МА (416) 592-9983 rcnt neo Friday 
ELECTRONICS ‚ AN Other Inquiries (415) 592-7108 ТАМ — 5PM PS.T. 


1355 Shoreway Road — Effective October 1, 1988 
| Belmont, CA 94002 m" FAX Your Order To Us! EA Expires October 1, 1989 


Telex 176043 (415) 592-2503 -оғ- (415) 595-2664 
Mail Key: 889 | METHOD OF PAYMENT: 

Customer Account No. О Prepaid (check enclosed) OCOD О Credit Card 
SIX ОҚЫТ CUSTOMER ACCOUNT NUMBER ^ O Net 30 Days (Account must be previously established) 
SHIP TO: 


PURCHASE ORDER NO.: 
NAME === ч нн ————— Please check Card Number 


— |= үү 


1—— Expires 
Fi бҒоқын ӛгіз _ ___ | 
CITY: C3 MastarCard LII iE - LJ oiana mar moea NN | | 
STATE: ДР — | AUTHORIZED SIGNATURE: 
| adie ы NO. ( } EXT. NAME (Please Print): | 
hem DATA PRICE AMOUNT | 
ШП мк [= ее ШЫ ШІ) ӨШ 
Е. а о о таны ТЕТЕ 
ТС o кк По Mp: im 
= Ч и. : 
4| — | |l. | ] а | | 
-F == = Мм | 
6 а Да а .. 8% | 
8 Ld = | po a | 
eee [о ГГ 
1 
ШІ. ле... ле іле. АЙ а Жалы 
| x FO" | — pamm | 
12 [ № © 
M | 
13 Ау " 
14 ее c 
ЗЕ es ee E 
16 ты: 
17 AS | is | ЗЧ | 
ООО Лу eee 
DATA SHEETS iz». есу renn omari Ordy TOTAL DATA SHEETS Б 6 .50 each 
DOMESTIC ORDERS: UPS Ground = apprat. St ofthe tota order (d 00 min Tl ae anna Froni and Sub-Total 
Urs] Staten, Chasen, * UPS 2nd Day — approx. 10% of the total order { $3.00 mice t Amer -2 Sheet 
Puerto Fico, Virgin алав UPS Nest Day Air — approx. 10% of the total order ($11.50 min.) deters Tas 
Tox Calorie Residen only parcels) сМ ONLY 
=: Califom еідегтіз а 
"Please include applicable sales tan for your area (Le., 6%, Бу, 7%) 6%, биж, 7% ТАХ 
FOREIGN ORDERS: Postage and Handling: 25% of total order ($6.00 minimum) e nee 
ees -—— Ingurance: $3.00 (only where postal regulations sikor) HA = 
a gre NOT RESPONSIBLE FOR CASH SENT WITH ORDERS OR UNINSURED PARCELS. 
мя Cometic Payment: Cashier's Check, Money Order, VISA or Master Card 
(US. Funds only, payable through a US. Bank — please do not send cash) |_ 20 ay 
CHANGE OF ADDRESS 
IF YOU HAVE MOVED 1 
Ptaase write your ok and new address in the spaces pronded. £i EC азат LI 
— OLD ADORESS — — NEW ADORESS — {Мич werd orig. 
[eT Un МӘ Ц Cumiomer Wo р por 
м 
COMDAT ыыы S ——  —á— — ——"—"U &— — — — 
|| 1]... —— — MmHO—C""""""—X  ——— Ien——— M —Üü ———P—M—rmÁÓÜ; 
слу 


Circle 390 on Reader Service Card NOVEMBER 1988 * BY TE 269 


ameco 


1355 Shoreway Road 

Belmont, CA 94002 

(415) 592-8097 24-Hour Order Hotline 
(415) 592-8121 All Other Inquiries (7AM-5PM PST) 
FAX 415/592-2503 + TELEX176043 

FAX 415/595-2664 


Jamecó 


Б — N E ч 1 
— — TUN E Г " ь E = г 


L.S. МАН = INCOMING PONE ORDERS + COMPUTERIEED ORDER PROF Sini o Q.C. INSPECTION WE СОМРОМЕМТТАСКАСАНО * CUSTOMER SEIVICI 


24 НК. ORDER HOTLINE — AUTOMATED PROCESSING 


270 BYTE • NOVEMBER 1988 Circle 390 on Reader Service Card 


We Guarantee Good News 
Every Monday Morning! 


n fact, we'll guarantee the best 
news—100% factual, accurate and 
unbiased expert analysis of signifi- 
cant developments in the personal 
computer industry. Just straightforward, 
no-nonsense professional reporting of in- 
dustry news, product announcements and 
key events as they happen each and every 
week. 

BYTEweek, McGraw-Hill's new weekly 
newsletter, 15 devoted to helping you stay 
on top of the dramatic changes in the 
continually-evolving business computing 
arena. BYTEweek is devoted to reporting 
and analyzing these changes and 
developments through its timely, compact, 
one-stop news format. BYTEweek keeps 
you on top of significant industry trends 
and developments through its coverage of 
the IBM, IBM-compatible, Apple Macin- 
tosh and workstation markets. BYTEweek 
gives you the full details of significant 
new product announcements with in-depth 
analysis. 

BYTEweek guarantees what no other 
personal computing publication can by 
building on two renowned and respected 
technical resources: the award-winning 
Microbytes Daily on-line news service and 
the technical expertise of the BYTE 
Editorial Staff aided by the new resources 
available to them in the recently expand- 
ed BYTE Lab. Through these resources, 
you are kept on top of issues such as: 

* New data storage techniques, in- 
cluding CD-ROM, erasable optical and 
other text, graphics, and video storage 
technology. 

* Expert systems, with an ex- 
amination of both the technical 
and human aspects of 
implementation. 

* Bus standards and the war be- 
tween ІВМ and the clone 
manufacturers—with critically 


1-800-258-5485 


One Phoenix Mill Lane, Peterborough, NH 03458 


Charter subscription just $395 for 50 weekly issues 


important user ramifications. 

* Legal skirmishes and "look and feel" 
suits, which can put the manufacturer of 
your favorite software out of business. 

¢ Software emulation that will allow 
new, exotic computer systems to run 
software written for IBM PCs. 

* LAN system developments, including 
all pertinent aspects of connectivity and 
inter-operability. 

¢ Network management, a complex and 
increasingly important topic for per- 
sonal computers in both small and large 
offices. 

* PostScript clones, which promise 
faster, lower-cost laser printers with the 
same capabilities as the Apple 
LaserWriter. 

* New, easy-to-use programming 
systems such as CASE and 4th Genera- 
tion Languages, that can allow non- 
programmers to develop powerful 
applications. 

BYTEweek offers you what no other in- 
dustry publication can: timely news on 
the rapidly evolving compuler industry as 
it happens, framed by interpretation and 
evaluation that only BYTE's experienced 
editorial staff can provide. 

Subscribe now and take advantage of 
the special one-year charter subscription 
rate of $395 (5495 outside the U.S. and 
Canada|—a savings of $100 off the regular 
rate. Your subscription to BYTEweek in- 
cludes 50 issues and a free subscription 
to BIX, which includes access to the 
award-winning Microbytes Daily on-line 
news service. Your hourly usage rates will 
be billed separately. 

Don't miss this opportunity! Call 
BYTEweek's toll-free number: 


1-800-258-5485 


to order your subscription or request 
more information and a free sample issue. 
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arallel processing could be de- 
scribed as the ultimate in team- 
work. In fact, the kind of team- 
work involved is not unlike that 
found in the football stadium on an au- 
tumn Sunday afternoon. The quarter- 
back has his job to do, the center has his, 
the ends and backs have theirs, and the 
guards and tackles have theirs. All these 
jobs are under way at the same time, but 
they're all different and being done by a 
different player—parallel processing. 

Similarly, when a group of people are 
raking leaves, different people are doing 
the same job, at the same time, with the 
result of significantly cutting down on 
the time required—also parallel process- 
ing. Not all jobs, however, can be done in 
parallel. That Thanksgiving turkey we 
look forward to at the end of the month 
can't be rushed—microwaves aside. 

The same basic concepts apply in com- 
puting. Multiple processors operating in 
parallel can perform many, but not all, 
jobs faster than uniprocessors. А logi- 
cally sequential program must still run 
sequentially. However, а modular pro- 
gram, or one that can be made modular, 
can run different sections on different 
processors and improve its speed. 

Last summer, NASA's Jet Propulsion 
Laboratory introduced the Mark 3 Hy- 
percube parallel supercomputer. Parallel 
processing has long been the exclusive 
realm of very large systems; however, it 
is now becoming available at the micro- 
computer level. For example, Zenith has 
announced the Z-1000 with its parallel 
80386s (see Microbytes on page 11), and 
Cogent has come out with the XTM (see 
the text box "The Crossbar Connection" 
on page 278). 

This month, we look at the world of 
parallel processing from the microcom- 
puter view. In “Side by Side," Klaus К. 
Obermeier looks at the field as a whole: 


the appropriate algorithms and applica- 
tions; the programming languages, in- 
cluding old favorites and new ones with 
special parallel-processing functional- 
ity; and the hardware and operating-sys- 
tem architectures involved. 

One particularly applicable piece of 
hardware is the transputer board. In 
“T800 and Counting," Richard M. Stein 
looks at the T800 transputer board from 
INMOS, discussing both the hardware 
aspects of the transputer and the related 
software aspects of the occam lan- 
guage—the two were designed to work 
together. 

Another language designed for paral- 
lel processing on the transputer is Yale 
University's Linda. In “Getting the Job 
Done," David Gelernter, one of the lan- 
guage's designers, gives us the inside 
scoop on the current state of Linda, what 
it does, how it does it, and its specifi- 
cally parallel features. 

Finally, we have an article on a differ- 
ent way of making computers. In “The 
Third Dimension," Michael J. Little and 
Jan Grinberg describe the inner workings 
of Hughes Research Lab's 3-D Com- 
puter. It's an innately parallel computer 
built not of chips but of wafers—stacks of 
wafers. It's a fascinating technology. 

While the concept and practice of par- 
allel processing have a history in the 
large-computer arena, the idea of putting 
parallel-processing power on a desktop is 
still very new. The Mark 3 Hypercube 15 
intended for simulations for the Strategic 
Defense Initiative. Can shat kind of 
power really exist on a desktop? 

—Jane Morrill Tazelaar 
Senior Technical Editor, In Depth 
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The World's Most Popular 
Transputer Development System 


Since 1986, the MicroWay Monoputer has 
become the favorite transputer develop- 
ment system, with thousands in use world- , 
wide. Monoputer/2 extends the original \ е 

design from 2 to 16 megabytes and adds 7 

an enhanced DMA powered interface The А 

board can be used to develop code for ` E 
transputer networks or can be linked with other % 
Monopulters or Quadputers to build a transputer | "A. 
network. It can be powered by the 20 МН? T414 
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Parallel Languages 
Fortran and C Make Porting a Snap! 


Microway stocks parallel languages from 3L, Logical Systems and 
Inmos. These include one Fortran, two Cs, Occam, Pascal, and 
our own Prolog. We also stock the NAG libraries for Ihe T800 and 
Rocktield's structural and thermal finite element package. A single 
T800 node costs $2.000, yet has the power of a $10,000 386/1167 
system. Isn't it time you considered porting your Fortran or С 
application to the transputer? 


Mainframe Power 
For Your PC! 


MicroWay's Quadputer is the 

most versatile multiple transputer board 

on the market today. Each processor can have 

1, 4 or 8 megabytes of local memory. In addition, two 

or more Quadpulers can be linked together with ribbon 

cables 10 build large systems. One MicroWay customer reduced 

an 8 hour mainframe analysis to 15 minutes with five Quadputers, 
giving him realtime control of his business. 
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side by Side 


You can only simulate true parallelism on your personal 
computer today, but tomorrow will be another story 


parallel-process- 

ing computer, 

simply defined, is 

one that can per- 
form operations using more 
than one processor simulta- 
neously. You can generally 
divide parallel processing 
into three major areas of re- 
search: algorithms and appli- 
cations; programming lan- 
guages; and architecture, 
including hardware and oper- 
ating systems. 


Where to Start 

The conventional serial com- 
puter suffers from one serious 
drawback: the way the CPU 
accesses memory. While data 
is being retrieved from mem- 
Ory, it is actually written into 
a processor register, and after 
the register is incremented, 
the new value is put back into 
memory. During this period, 
the CPU remains idle. This 
phenomenon, known as the von Меи- 
mann bottleneck, accounts for the some- 
times slow and inefficient use of conven- 
tional serial-processor resources. 

But parallel processing has been 
around longer than the von Neumann 
bottleneck. As early as 1840, Charles 
Babbage conceived of a way to perform 
multiplication and indexing arithmetic 
simultaneously. The first operating par- 
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allel processor was the ILLIAC IV. This 
machine, developed by Dan Slotnick in 
1966 at the University of Illinois, fea- 
tured 64 processors. 

Although the first commercial paral- 
lel-processing system flopped—the $7 
million Heterogeneous Element Proces- 
sor, developed in 1985 by Denelcor—by 
1986 more than a dozen companies were 
either selling or in the process of building 


parallel processors, including 
Bolt Beranek and Newman, 
Cray Research, DEC, IBM, 
Intel, Alliant, Encore, and 
Thinking Machines. 

Today, parallel-processing 
systems, such as the Connec- 
tion Machine from Thinking 
Machines, can execute a few 
billion operations per second 
using up to 65,536 processors 
simultaneously. Searching a 
database of over 30,000 docu- 
ments (18 megabytes) on a 
16,384-element Connection 
Machine takes about 0.004 
seconds for a Boolean query 
with 25 terms. Dow Jones re- 
cently purchased two 32,000- 
processor, 256-megabyte 
Connection Machines for use 
with its information-retrieval 
services. 


The Parallel Approach 
The central problem parallel- 
processing systems face is 
how to effectively and efficiently use 
more than one processor at the same 
time. A system's effectiveness depends 
on whether you can identify a problem 
that lends itself to parallelism, determine 
the algorithm, and map it onto a suitable 
architecture. 

Аз you can imagine, problems arise if 
more than one processor requires access 
continued 
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to the same memory location or if more 
than one processor tries to increment 
data in the same memory location. 
Therefore, the common argument that 
more processors are always faster than 
one holds true for systems that can cope 
with problems such as contention and 
have appropriate synchronization mecha- 
nisms in place. 

Another factor that can prevent suc- 
cessful use of parallelism is the bottom- 
up approach parallel-processing-system 
architects often take to hardware design. 
Simply put, they sometimes don't con- 
sider the needs of the application design- 
er when they configure the hardware. 
People who write parallel applications 
should always keep in mind the target ar- 
chitecture so they сап be sure their appli- 
cation-design algorithm will be suitable 
(e.g., whether they will use message 
passing or shared memory). 

The use of parallelizing compilers is 
no answer to this problem. Parallelizing 
compilers are most suitable when past in- 
vestment does not warrant rewriting the 
existing software. The programmer has 
to consider the problem from two some- 
times opposing points of view: top-down 
for the design of the algorithm and bot- 
tom-up for the actual implementation, 


Algorithms and Applications 

Parallel processing's most common ap- 
plications are simulation, modeling, and 
optimization programs for commercial 
use. Airline scheduling is among the po- 
tential applications—calculating seat as- 
signments and about 200,000 to 250,000 
necessary changes in routing daily takes 
United Airlines’ current aircraft assign- 
ment model 15 hours of CPU time. If you 
were a programmer faced with such a 
task, you would first break down the task 
into sizable chunks that could be pro- 
cessed in parallel and then worry about 
synchronization between the processors. 
Unfortunately, your creativity for de- 
signing a solution would be hampered by 
the existing operating system and the 
idiosyncratic architecture of the target 
hardware. 

What you should first do in such a situ- 
ation is decide the necessary granularity 
of the application. Granularity refers to 
the amount of time being spent on com- 
municating versus computing in a paral- 
lel program. In a coarse-grained applica- 
tion, the parallel-processing system 
consists of large independent chunks 
with little time—on the order of hundreds 
of communications per second between 
processors—spent on communicating be- 
tween the individual processors. In a 
fine-grained application, more time— 
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millions of communications per sec- 
ond—is spent on communicating and 
synchronizing between the processors. 
In amy case, you have to leverage your 
solution with the encountered architec- 
ture. In the example of the aircraft as- 
signment task, a processor may be as- 
signed to onc flight in a fine-grained 
system and to an entire aircraft in a 
coarse-grained system. 

Once you determine the application's 
granularity, consider what form the com- 
munication between processors should 


eople 
who write parallel 
applications should 
always keep in mind the 
target architecture. 


take, via shared memory or message 
passing in distributed systems. While pro- 
cessors in a shared-memory system com- 
municate via a common data structure, 
message passing takes place between two 
processors. Ultimately, atomic opera- 
tions (e.g., locks, semaphores, and mon- 
itors) take over the task to synchronize 
processors properly. Once the algorithm 
is in place, it has to be synchronized with 
a specific parallel-processing architec- 
ture. What role do the programming lan- 
guages play in matching algorithms to 
architectures? 


Programming Languages vs. 
Compilers 

For parallel processing, programmers 
can choose between parallelizing com- 
pilers and genuinely parallel program- 
ming languages. Parallelizing compilers 
are often used because of the high invest- 
ment in existing application software or 
in bringing the programmers up to 
speed. As with digitizing old recordings, 
parallelizing serial algorithms doesn't 
work as well as algorithms genuinely 
conceived for parallel implementations. 
And as for the alleged complexity of 
writing programs in parallel, according 
to Chuck Seitz, chief designer of Cal- 
Tech's Cosmic Cube, the precursor to 
Hypercube, all other things being equal, 
"Programming experimental computers 
like the Cosmic Cube is not much harder 


than programming sequential com- 
puters, if the problem lends itself to a 
concurrent solution.” 

According to David Gelernter of Yale 
University, parallel-programming lan- 
guages can be classified into three cate- 
gories: Algol-based languages (e.g.. 
Ada, Linda); parallel Lisps and logic 
languages (e.g., Multilisp, Concurrent 
Prolog); and parallel functional lan- 
guages (e.g., Parafl). 

Algol-based languages span the spec- 
trum from Ada, originally designed for 
systems that execute sequentially, to 
Linda, especially conceived for parallel 
processing. Whereas Ada includes tools 
to support parallel processing, a parallel 
program written in Linda is, according to 
an article by S. Ahuja, a "spatially and 
temporally unordered bag of processes, 
not a process graph." 

The Linda system consists of operators 
that can turn any host language (e.g.. 
FORTRAN or C) into a parallel-pro- 
gramming language. However, it is an 
autonomous language consisting of a 
run-time kernel for synchronization and 
a compiler. Furthermore, it allows for 
parallelism both in the form of partition- 
ing simultaneous processes and in repli- 
cating identical ones. (See "Getting the 
Job Done" on page 301.) 

Parallel Lisps focus on symbolic 
rather than numeric parallel processing. 
The difference between the two, accord- 
ing to Robert Halstead, is that "numeri- 
cal programs may be described as deliv- 
ering numbers to an arithmetic unit to 
calculate a result," whereas "symbolic 
computation emphasizes rearrangement 
of data." Consequently, parallel Lisps 
are prime candidates for artificial-intel- 
ligence applications with an emphasis on 
operations such as recursion on trees and 
lists, rather than iterations in the form of 
loops for numerical computations. 

Paraliel functional programming in- 
cludes a methodology that allows map- 
ping programs to parallel-processing to- 
pologies. According to Paul Hudak, the 
most important aspect of this methodol- 
ору is that “it treats the multiprocessor 
as a single autonomous computer onto 
which a program is mapped, rather than 
as a group of independent processors that 
carry out complex communications and 
require complex synchronization." 
Rather than having side effects from as- 
signment statements, functional lan- 
guages guarantee that a program will 
have the same result regardless of the 
order in which it has been executed. 
Therefore, in functional languages the 
parallelism is implicit and supported by 
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The Crossbar Connection 


wo processors should be twice as 

fast as one, and a thousand proces- 
sors should be a thousand times as fast— 
at least in theory. But that depends on 
getting those thousand talk- 
ing to each other, and that's not an easy 
task. In a fully connected network, in- 
terconnecting only 30 processors re- 
quires 435 separate connections; 1000 
processors would require 499,500 con- 
nections. 

A fixed network structure (such as a 
Hypercube) avoids that problem by con- 
necting each processor to only a few 
neighbors, but then data must be passed 
from processor to processor through the 
network for distant processors to com- 
municate. Alternatively, all the proces- 
sors can share a common communica- 
tions bus, but that risks tying up the bus 
if two processors have lots of data to ex- 
change, bringing communications for 


Frank Hayes 


the rest of the system to a screeching 
halt. 

Cogent Research in Beaverton, Ore- 
gon, thinks there's a better solution. 
Cogent's new desktop supercomputer, 
the XTM (see photo À), can connect 
any number of parallel processors, 
without passing data hand-to-hand 
through a network or tying up a com- 
mon bus when there's lots of data to ex- 
change. Instead, the Cogent machine 
has a hybrid communications architec- 
ture that has both a common bus and а 
unique network system. 


The Cogent X TM 

The XTM's processors are INMOS 
Т800 transputers. Each transputer has 4 
megabytes of RAM, as well as four 
high-speed serial-communications 
channels specifically designed for ex- 
changing data with other transputers. 


Photo A: Cogent Research's XTM parallel desktop supercomputer, based 
on the INMOS T800 transputer and Yale University's Linda programming 
language. (Photo courtesy of Cogent Research, Inc.) 
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In the XTM, the transputers all share 
an ordinary parallel-communications 
bus, through which messages can be 
sent. Separately, the four serial-com- 
munications channels from each trans- 
puter are connected to an intelligent 
switching system. Inside the intelligent 
switch, the serial-communications 
channels from all the transputers in the 
system are arranged in a network—but 
with no permanent connections. Upon 
request, the intelligent crossbar switch 
can directly connect any two trans- 
puters in the network. Consequently, 
any two transputers can talk either 
through the shared bus or through a 
temporary "private" direct connection 
(see figure À). 

For example, suppose processor А 
wants to send a large collection of data 
to processor B. If A sent the data 
through the common bus, it would tie up 
the bus—a classic communications bot- 
tleneck. Instead, A sends a message 
through the bus to the crossbar-switch 
controller, asking for a direct connec- 
tion to B. 

Once the connection is made, А can 
send data to B at high speed without in- 
terfering with any other processor's 
communications. Once the data transfer 
is complete, A sends another message to 
the switch controller, asking it to dis- 
connect A from B, and the two proces- 
sors are free to make new connections. 

Meanwhile, every other pair of pro- 
cessors in the system can be connected 
in the same way. While A and B are ex- 
changing data, C and D can make their 
own connection. At least in theory, ina 
1000-processor system, 500 serial con- 
nections could be transferring messages 
at high speed. 

It takes the XTM's intelligent cross- 
bar switch less than 40 microseconds to 
link any two processors, and only 200 to 
400 us to completely reconfigure the 
entire computer. (The XTM can even be 
reconfigured to mimic a Hypercube or 
another fixed network.) 

Because the communications net- 
work is dynamically reconfigurable, all 
the processors can communicate di- 
rectly through a relatively small number 
of communications channels. One thou- 
sand processors can communicate using 
only 4000 serial lines—less than 1 per- 


cent of the number required for a fully 
connected network. As a result, the 
number of processors in the system is al- 
most unlimited. Cogent has designed à 
system for Sandia National Laboratory 
that contains 1900 processors and has 
roughly the same computing power as а 
Cray X-MP. 

А more typical Cogent XTM system 
sits on a desktop and has two processors 
in a workstation cabinet that's slightly 
smaller than an IBM PC (14 by 14 by 6 
inches). Along with the processors, the 
workstation contains a 90- or 190-mega- 
byte hard disk drive, an 800K-byte 3y- 
inch floppy disk drive, and three NuBus 
slots. 

There are also an external 1024- by 
808-pixe] display, a keyboard, and a 
mouse. The least expensive XTM sys- 
tem (with a 90-megabyte hard disk drive 
and a monochrome display) costs 
$19,800. 

To add processors to this basic sys- 
tem, you first need to add a resource 
server (a 14 by 18 by 6 cabinet with 16 
siots and the intelligent crossbar switch) 
and a communications card to connect it 
to the XTM. 


IN DEPTH 
SIDE BY SIDE 


As a result, going from two proces- 
sors to four adds another $35,000 to the 
price. After that, you can add compu- 
tation cards (each one contains two 
transputers) for $12,000 each—until 
you run out of slots in the resource 
server, at which time you can add an- 
other resource server. Additional disk 
storage comes in the form of a disk 
server (1.9 gigabytes, plus an 810- 
megabyte optical drive for backup, for 
$60,000). The workstation, resource 
servers, and disk servers all communi- 
cate through fiber-optic cable at 100 
megabits per second. 


Ап Easy Growth Path 

The price on a desktop supercomputer 
can rise quickly. A workstation with a 
single resource server packed full of 
processors fits easily on a desktop—and 
costs over $200,000. The Cray-class 
system Cogent designed for Sandia will 
cost $15 million to build. 

But the XTM is unique among super- 
computers in that both the two-proces- 
sor minimal system and the 1900-pro- 
cessor Sandia machine use exactly the 
same hardware. And with enough time 


eee 


and money, you can build any system 
into a colossus—without changing the 
software. The XTM’s operating system 
is based on the Linda parallel-program- 
ming concept, which is effectively blind 
to the number of processors in the com- 
puter. A program written in FORTRAN 
or C using the Linda extensions will run 
on a minimal XTM system. Add two (or 
a dozen) more processors, and the pro- 
gram will run in exactly the same way— 
but nearly twice (or a dozen times) as 
fast. 

And how fast is fast? Each of the 
XTM's transputers adds 3 million 
floating-point operations per second 
of processing power. Cogent's design- 
ers believe that because the XTM can be 
so easily tailored to match computa- 
tional problems—adding more number- 
crunching capability as it's needed—the 
new machine will open up a completely 
new range of problems that were previ- 
ously inaccessible from desktop 
workstations. 


Frank Hayes is an associate news editor 


for BYTE in San Francisco. He can be 
reached on BIX as "frankhayes." 


Processor D 


Figure A: The Cogent XTM's communications system. For А to exchange data with B, A notifies the switch controller via 
the communications bus. The controller then orders the intelligent switch to make a direct connection between A and B. 
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Р = Processor 
M = Memory 
S = Switch 


Parallel-Processing 
Architecture 


Distributed memory 


Crossbar connection 


Multistage switches 


Figure 1: Shared memory architectures allow parallel systems to access a common shared memory, as opposed to distributed 


memory systems, which provide memory to each processor. 
et eee 
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Figure Za: The FX/8 system's common-bus architecture. The ACE processors (Advanced Computational Elements) function as 
application processors. 1/О and operating-system jobs are performed by the interactive processors, which are 68020-based. 


underlying semantics. In brief, functional 
languages are prime candidates for pro- 
gramming parallel machines. 


All about Architecture 
А dichotomy exists between shared- 
memory architectures and distributed- 
memory architectures. The former allow 
parallel systems to have access to a com- 
mon, shared memory, while the latter 
give each processor its own memory. Ав 
shown in figure 1, a multitude of config- 
urations is possible and has been used for 
building parallel-processing systems. 
The most widely used architectures 
are bus-based systems, the Hypercube, 


and a design using special-purpose 
switches, as shown in figures 2a, 2b, and 
2c. А less widely known architecture is 
found in wafer technology. (See "The 
Third Dimension" on page 311.) 
Bus-based systems (е.р., the FX/8, 
from Alliant Computer Systems, Little- 
ton, Massachusetts) provide the simplest 
form of parallelism, having a set of pro- 
cessors connected to a set of memory 
boards via a common bus. Although 
these systems are attractive for their sim- 
plicity, problems arise in the form of 
limited scalability, contention for ac- 
cessing the same memory location, and 
rising costs for overall speed gain. In ap- 


plications dominated by scalar code, like 
older mechanical CAD applications, you'll 
find good speed increases with from one 
to four processors, but after that, adding 

processors won't increase speed. 
Hypercube (e.g., the Connection 
Machine from Thinking Machines, 
Cambridge, Massachusetts), based on 
CalTech's Cosmic Cube, allows multidi- 
mensional connections between proces- 
sors, thus connecting every processor at 
least indirectly. Although it's attractive 
for its capability to interconnect thou- 
sands of individual processors, commu- 
nication speed between processors may 
continued 
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Figure 2c: A Butterfly processor node block diagram and blowup of the Butterfly switch design. 
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vary depending on the number of inter- 
vening processor nodes. Ultimately, 
programming a Hypercube architecture 
may require treating it as a loosely cou- 
pled multiprocessor with explicit data 
placement and task assignment per node 
under certain memory size limitations. 

Multistage switch architectures (e.g., 
the Butterfly from Bolt Beranek and 
Newman, Cambridge) are closely mod- 
eled around crossbar switching connec- 
tions that use separate buses for each pro- 
cessor. Whereas crossbar architecture 
has a serious contention problem, if two 
processors want to communicate with the 
same memory location at the same time, 
special-purpose switches allowing 
multiple paths to the same memory node 
alleviate the contention problem. (See 
the text box “The Crossbar Connection" 
on page 278.) 


The Problem with Benchmarking 

In general, benchmarking parallel-pro- 
cessing systems is a formidable, if not 
impossible, task. While you can use 
MIPS (million instructions per second) 
and MFLOPS (million floating-point op- 
erations per second) to compare parallel- 
processing machines, their ratings may 
be skewed by I/O-intensive programs or 
the types of programs themselves. More- 
over, transporting code between paral- 
lel-processing machines of different 
types 15 not possible. 

A popular dichotomy between right- 
wing and left-wing machines points to 
the important role of the operating sys- 
tem. Just as ideological differences set 
conservatives apart from liberals when it 
comes to the role of the government, 
right-wing machines (e.g., Hypercube- 
based) offer little control or support 
through their operating systems. With 
these machines, programmers аге re- 
quired to code more low-level operations 
themselves. Left-wing machines (e.g., 
Butterfly) provide more generous sup- 
port by the operating system. 


The Personal Computer Connection 
While parallel processing has reached 
the minicomputer market, parallel-pro- 
cessing capabilities for personal com- 
puters are slowly emerging and usually 
come in two forms: expansion boards 
and software simulation. (See “Т800 and 
Counting" on page 287.) The INMOS 
D700 Card and T414 CPU offer IBM PC 
users parallel-processing capabilities as 
part of the D701 Тгапзршег Develop- 
ment System. The package comes with 
the Algol-based programming language 
occam. The T414 CPU, a 32-bit micro- 
processor, is able to pass information to 


multiple processors while at the same 
time operating on a problem. 

Another expansion board that offers 
parallel-processing capability is the 
PCturbo 286e from Orchid Technology. 
The board connects to the IBM PC AT or 
XT and lets you run simultaneous appli- 
cations in the computer's standard mem- 
ory and the 286e's RAM. If you choose 
to run two programs in parallel that try 
to access the same data or write to the 
same disk sector, the data may be 
compromised. 


arallel- 

processing capabilities 

for personal computers 
are slowly emerging. 


The complexity and cost of commer- 
cial parallel-processing machines avail- 
able today make them prohibitively ex- 
pensive for mass use. The available 
expansion boards that may allow some 
parallel processing on personal com- 
puters are primarily for the programmer 
exploring the flavor of this technology. 
Integration into existing infrastructures 
makes personal computers probable can- 
didates for host or front-end vehicles. 


Where We Are Going? 
Parallel processing, despite its commer- 
cial impact over the past 5 years and its 
academic endeavors over the past 20 
years, is still in an embryonic state. The 
three most significant issues standing in 
the way of necessary commercial break- 
throughs are standardization of parallel- 
processing languages and architectures, 
integration of parallel processing into the 
existing computing infrastructure, and 
design of solid interfaces required by the 
complexity of the programming tasks. 
Standardization of parallel-processing 
languages and architectures is important 
because there is currently no standard- 
ization of parallel-processing techniques 
in sight. One reason for this is that paral- 
lel-processing technologies are still 
mostly in R&D laboratories, an environ- 
ment that promotes individualism. An- 
other reason is the potential for diverse 
applications that makes it impossible to 
predict what such standards should look 
like. Finally, the design of hardware is so 


far ahead of the state of the art in soft- 
ware development that both disciplines 
have to be brought to the same level be- 
fore standardization of either software or 
hardware becomes possible. 

Integration of parallel processing into 
the existing computing infrastructure is 
unportant because drastic changes are 
slow to be implemented, especially in an 
investment-intensive area like software 
development and hardware purchases. 
Although projects like the one that in- 
volves Dow Jones and Thinking Ma- 
chines show some promise, many more 
successful applications have to come 
about before parallel processing be- 
comes a major force in the commercial 
computing market. As with any other in- 
novation, commercial evolution has to 
follow the revolution in the laboratories. 
Integration is the key. 

Last but not least, the design of solid 
interfaces required by the complexity of 
programming tasks is a necessity. Аз we 
are beginning to imagine programming 
parallel systems of multiple gigabytes in 
size, debugging and maintaining such 
programs, much more than actually 
using them, wil] be delegated to the user 
interface. Ultimately, programs may 
come about through the intelligent inter- 
action in English between the user and 
the interface. 

For these reasons, personal computer 
users will have to limit themselves to 
simulating parallelism in the near fu- 
ture—that is, until commercial parallel- 
processing technology matures. 8 


BIBLIOGR APH Y 

Chandy, K., and Misra, F. Parallel Pro- 
gram Design. Reading, MA: Addison- 
Wesley, 1988. 

Dongarra, J. C., ed. Experimental Paraliel 
Computing Architecture. Amsterdam: 
Elsevier Science Publishing Co., 1987. 

Fox, G. C., and Messina, P. C. "Advanced 
Computer Architectures." Scientific 
American, October 1987, pp. 66-77. 

Frenkel, K. A., ed. "Parallel Processing." 
Communications of the ACM, vol. 29, 
no. 12, December 1986, pp. 1168-1239. 

Gelernter, D., ed. "Domesticating Paral- 
lelism." Computer, vol. 19, no. 8, Au- 
gust 1986, pp. 12-72. 

Gullo, K., and Schatz, W. "The Super- 
computer Breaks Through." Datama- 
tion, vol. 34, no. 9, 1988, pp. 50-63. 

Hillis, W. D. The Connection Machine. 
Cambridge, MA: The MIT Press, 1986. 


Klaus K. Obermeier is a projects man- 
ager of the AI Group at Battelle Labora- 
tories т Columbus, Ohio. He сап be 
reached on BIX c/o "editors. " 


NOVEMBER 1988 * BY TE 283 


* Call for FREE Catalog - Call for FREE Catalog - Call for FREE Catalog - Cali for FREE Catalog : Са! for FREE Catalog • Call for FR 


Миг FP ЕЕ МЕТ WORK 625 ACADEMY DRIVE NORTHBROOK, IL 60062 


| | Order Hotline tat (included in wholesale price) • Price Protection - 

ҮҮТ MONDAY-FRIDAY SATURDAY Optional software rental library FREE Wholesale 

8:30АМ-6:00РМ аа Buyers Guide « FREE UPDATES -Fully Insured 
. 4 4 г 48 Hour Shipping - 10 day Retum Policy * FREE | 
Major Credit Cards Accepted | Technical Support - FREE Bulletin Board - Quan- f 

х tity Discounts - All Prices Subject To Change. All 

CUSTOMER SERVICE 1312205 1530 Products Subject Ta Availability. JOIN TODAY 

FAX 1-312-205-1525 BY1188 FOR A5 LE AS $10. 


| 625 асана.) Drive, Northbrook IL 60062 


*An Prices She ite Wines Prices 


2 
o 
ó | 
“ . итү 
3 МЕС ісе»... Ж, 950” THE 2400 BAUD MODEM ] H 5 286/12 
100% Hayes $9999" к -512K ol 1MB on the 91 5 
2 compatible half height Motherboard 6-12Mhz: 
ШІ — 35 Resident type fonts card modem wi Kayboard/Toggia Switch 
Q 4 standard interfaces Bitcom communica- Selectable 1.2MB 
2 ' IMB of internal memory ions software. Misubishi HDC/FDC 
2 Phoenix Bios - 101 Key 
o THE® 1200 BAUD External ...... 2.7... 85.85: | Keyboard · Montor & Video 
EN LC 890 Toner Cartridge (BP. 62,10" | ТНЕ® 2400 BAUD External .. . 129.00“ | Board Optional 
= fld " m" о 
: BUY NOW AT DISCS UNT WHOLESALE + 8% PRICES 
3 MITSUBISHI 
Е DO nasi. 478,75" | HERCULES Graphics Card Plus... 170.69° | DIAMOND SCAN 
6 TON-TATE Dbase ІІІ». ‚~ 3494 3 THE Color Card or Mono .................. 39.00" 13" Color Monit 
№ IN-TATE Multimate Advan tl .. 235.00* | A.T.I. ЕСА Wonder 800 x 560 . . 205.00" or 
= T Paradox 2.0 ..,........... 292.88" | ORCHID Designer VGA ви PCT) 287.31" $45500" 
д BORLAND INT S dekick Ра nme ‚ | PARADISE VGA Pius Саш... bese" 
P idekick Plus ............ 11° ISE VGA Plus Card ................ 253.00" NEC Multisync Il Hi-Res 13° 
Г: BORLAND ЖЫ bt a м pa | VIDEO 7 Vega Deluxe 640 x 480 ........ 185.14" to ы. n с 9 „ 18440 
> urbo C or Basic ........ .05“ | VIDEO Т VGA...... .. 249.96" 
CENTRAL POINT PC Tools Deluxe .... 37.50* | | i ae Prices on Magnavox Art лом. 
E DAC SFT DAC Easy Accounting 3.0... 53.00" | ( | = i | 
9 MERIDIAN TECH Carbon Сор я us d с | AST Premium 286 Model 80 .............. 1.389.00* | 
arbon us 49" | 5 | 
2 MICROSOFT Works .... zm a. M eee COMPAQ D озове а OB AC - fon | HAYES 5талтосет 2400 ........... 392.89" 
ХСӨЇ ........................›... 5.00" | COMPAQ Deskpro 386/60MB ....... .. 5,089.00" armodem se 261,59" 
E MICROSOFT Basic 4.0 or Windows .... 60.55* | COMPAQ Portable Ill MDL 40 .......... 3,850.00, | US. Pa RS HST 9600.............. 879.00. 
® -- ОҒТ A A ^, dos E н ^] i 99.00" | dE ў әде! 30 CMS 20k МВ. no. 1,473.59* | Е қ 
| PEACHTREE SFT Accting Sys | 146.45* | IBM PS/2 Model 50........................... 2,395.00" 
S| PETER NORTON Utilities- Л. 68.25. | TOSHIBA T-1000 Laptop wiST2K .......729,%: | AST Advantage Ргвтшт ..............- 225.00 
ӨЙ QUARTERDECK OFFICE Desqview.. 69.69* | TOSHIBA T-1200 HD w/20MB, backiit 2,193.00" | bove Board 286 w/S1T2K . 360.00" 
ES SYMANTEC Q&A 3.0 ....................... 186.85* | TOSHIBA T-5100 w/2MB ЯАМ, 40MB 4 450.00" ORCHID Tiny Turbo 288 mtt .. 241.39 
= WORDPERFECT Wordpertect 5.0 ... 205.00" | TOSHIBA Т. -3200 i айны ы 3,395. 00" ORCHID Twinturbo 12 .. -..- 942.39 
QU XEROX CORP Ventura Publisher ...... 445.00" | THE@Mult VO wiP/S/G/CLKUCAL ........ 50.40" 
9 BIS: ЕЕ | 
З | na | | 
о INTEL 80287 10MHZ Co-Processor .. 250.00" 
HOUSTON INSTRUMENTS All Models CALL | 4 
©) HEWLETT PACKARD Scanjet .......... 929.00" WM b сак — gd — 4 
e PANASONIC FX-RS505 Scanner ...... 829.00" | INTEL 80387-16 Co-Processor .......... 415.00 
% IOLINE PLOTTERS ее, CALL | £ ACC | 
5 HICS(12 x 12) .............. .39' | 
= 12х1В).............. ‚59* LOGITECH 100170088 + ...................... 68.68" 
3 ДЫ аа а ыла АА а A: LOGITECH Tu as Mouse . КІСІ 
= | T Mouse w- Pan убт ush 93.50" | 
б | PANASONIC | CENTRAL PT Deluxe Option Brd ..... 106.05* 
à 10801 "ИШНИ À — 17060 CURTIS Buby pa rotector .. еее» 83.637 
— ———— 00° = МЕ aslerpiecee ........... 99.99“ 
% KX-P4450 LASER .......................... 1,469.00* - Advanced word processing functions THE COMPLETE PC Complete Fax ..297.95* 
Ф CITIZEN * 100,000 word phonetic dictionary FUJI 31/2" DS/HD Box ef 10............... 45.45" 
ES 180D..... ——— — EEIN 166.65" ^ Split screen editing UNISON Unipower 400 UPS .......... 329.00" 
EM MSS us diea tails Ra iic RM ae 437.00* * Use up 16 5 different fields at once 640K & 256K CHIPS .. аа, GALL 
Bl ТК ОНИ 578.90* DISKETTES (25) Hi Dens IBM AT ........ 32.82" 
IB] Premier 35 ........... — 82 489.00* | VIT: DISKETTES (50) 5 1/4" DS/DD ............ 17.50" 
- 1 Х800 ................................2.2..2....2...2 176.00" | CMS 360K Ext. PS/2 Floppy ................ 231.29" 
«OT ......... CALL | 10MEGA Bernoulli I| 20MB Int . . 738.00" 
EE UE CALL | IRWIN 64MB Int Tape for IBM PS/2 ... 499.00" SHARP FAX FO-300 
E riso... c. CALL | IRWIN 145 40MB Internal Tape ......”. 419.65: | | | 
® FX850 CALL NISCRIBE 3650 40MB T 460.57" Sharp's deluxe. lul-faatured compact fax with | 
- a Жш MITSUBISHI 360K 1/2 Ht Dr ~... 78,76" || ашо аан ала document RE 
BE 5200 ..............................48800: | MITSUBISHI 1MB 3.5"ЕО..................... "m | x e n T 
BE Р5200 .................... tin samme 639.00" | MITSUBISHI 1.2MB Floppy 1/2 Ht ........ 85.62" — — MÀ " 
BE P2200 Dot Matrix .......................... 317.14* | PLUS DEVEL Hardcard 20.................. ENS | arse aa) — — а 
O OKIDATA PLUS DEVELHardcard 40 ... ............. 601.82" | 
BE ML 393 Le 865.00" | SEAGATE ST-225 20MB Ки ... .. . 249.00° $4 1 31 20* 5 ДА TY 
B міз21 ..................................... 435.00: | MINISCRIBE 3675 60MB HD Kil ........ 389.00" 3 m€—— 
Шт». eei 315.00" | MINISCRIBE 6128 110MB RLL Full Ht 659.00” | , 
£ HEWLETT PACKARD SEAGATE ST-251 42MB/40MS HD .., 329.00" | | SHARP 2-50 Соріег...................... 487.83" 
E | Laserjet І........................................ 1,585.00" | SEAGATE ST-4096 BOMB Full Ht ...... 529.00" SHARP Toner Cartridge ................ 60.60 
BU Deskjet m -- 651.45: | SYSGEN Bridge File 3.5" Ext Drive... 205.00 LL —————MÁ MÀ 
E ыза REAL BUYING CLOUT- Сай now and join over 
=| PANASONIC 1-800-621- SAVE 250,600 ани WhO aee trc mart рау noel 
а. 10911 MDL.2 a MEMBERSHIP BENEFITS: "Рау jus! 8% above 
E wu. | — i аР 1-31 2-205-1300 advertised wholesale price > 3%савһ discount 
о 
5 
о 
^ 
> 
a 
E 
© 
O 


Cali tor FREE Catalog - Call tor FREE Catalog Call for FREE Catalog - Call lor FREE Catalog + Call for FREE Catalog Call for FR 


Ш BRYTE = NOVEMBER 1958 


: Call tor FREE Catalog - Call lor FREE Catalog - Cail lor FREE Catalog - Сай lor FREE Catalog • Call tor FREE Catalog - Call for 


PCNETWORK 


ЖЕТҮҮ nes PI 
PRICE BREAKTHROUGH 


Р Т.Н.Е.Ж- Unmatched Laser Speed 
IBM | inasor 


Compatible 


179 386/16 Laser Partner |) 
| ‚ 1MB НАМ: 32Bit 16 Mhz Opera- · 11 Pages Per Minute 
tion : 200 Watt Power Supply · 101 : 512K Expandable to 1.5MB 
Key "AT Style" Keyboard - 1.2 MB - Font Cartridges 
| Floppy : Western Digital Hard/ - Emulates HP Laserjet Il, Diablo 630, 
| Floppy Controller - Pheonix Bios : Epson, IBM Proprinter 
| Monitor Optional : 300 Dots Per Inch 


9600. Baud Modem, ist Compatible 


$ Last Modem You'll Ever ne "P 


Software Included 

Internal Card 

Hayes Compatible 

* Auto Answer, Dial 

* External Add $50 
T.H.E. > Hard Drive 


C "Ad ystems 


* 42MB Hall Height Hard Drive | ET тан Height pow Олуе 


‚ 40MS Accass Time E 
534999 QY 


Ошоо то ИВА әшолг) 91015 Әһл ал” аяпоцалалд 12 nduio2 IND ИЛ ошол : 931015 әп qnia шааааа INE) ие 94165 


5 
5 
E 


- 512К Expandable 10 640K ВАМ EE 
- 360K Disk Drive Call For Your FREE All Major Credit Cards Accepted 


- ЮМИ: S ы н 

- 101 Kev Kevboard Wholesale Buying Guide Corporate а Exron 4,31 2-205-1300 

: LED w/Keylock 

: Serial/Parallel/Game/Clock advertised wholesale 
: Hercules Monochrome Video Card | | price. software rental library. Fully 

- HI-RES 14" RGB Color Monitor or 1 x 800-621 а © AV - Insured 48 hour shipping. 10 Day retum policy. 

| HI-RES 12" Monochrome Monitor i ni Technical wk A = nme 

' FREE I-Year Warranty , | wn are Wholesale Prices tele he че en 
| - Pheonix Bios & More! ыыы are subject to availability. 


“Сай for FREE Catalog - Call lor FREE Catalog - Сай lor FREE Catalog - Сай tor FREE Catalog • Call lor FREE Catalog - Call for 


1000's of Products at Wholesale Prices prre yyer 


09 · 03015 — qni2 овпоцелем еп 


i brei 24V on Reader Service Card МТҮРМРЕК (908 + BY T E Іші 


CHOICE 


1ONET Turns Your Work Group 
Into A Work Team 


Networking your work group can be as challenging as white water rafting. Conquering a raging 
river requires good teamwork, too. Let IONET turn your work group into a work team. The 
1ONET LAN comes with a raft of features designed to help your group work better. 

1ОМЕТ is one of the easiest networks to install and use. It has extensive network communications 
software to let you interact more effectively with your team. LONET is also fully DOS compatible, 
allowing you to use your existing disks and software. 


And to help you navigate into the future, TONET conforms to common networking standards. 
Fully NETBIOS compatible, 10NET software runs on a variety of StarLAN 
and Ethernet networks, as well as IBM's Token Ring. 


So call now for further information. 1-800-358-1010 or eleg 


1-800-782-1010 (OH) 10 МЕТ Communications 


IONET ва registerid trademark of Dhgital С zannuncata Leon, bor, M а помои tree of Гоблин иль] auri А/м ti. few. 


7016 Corporate Way * Dayton, Ohio 45459-4223 
486 BYTE * NOVEMBER 1988 Circle 2 on Reader Service Card 


IN DEPTH 
PARALLEL PROCESSING 


T800 


and Counting 


The T800 transputer and the Occam language 
are a hardware/software team designed to work together 


ankind con- 

stantly seeks 

ways to solve 

| the technologi- 

cal challenges found by ob- 

serving the natural universe. 

Today, our understanding of 

nature is increasingly depen- 

dent on computer-based simu- 

lation of theories, supposi- 
tions, and curiosity. 

Such complex operations as 
verifying the fluid flow of air 
around the wing section of an 
airplane to determine drag 
and stability, studying chemi- 
cal reactions in the prepara- 
tion of a new drug, and study- 
ing weather patterns require 
the increases in performance 
provided by parallel-process- 
ing computers. In fact, many 
problems are beginning to re- 
quire that increase in speed to 
quench our growing thirst for 
immediate responses. As par- 
allel-processing computers 
become more and more available, these 
workhorses of science and industry are 
emerging as a key to continued techno- 


logical growth. 


Multiprocessors vs. Multicomputers 
Parallel-processing computers can be di- 
vided into two basic architectures: the 
shared-memory multiprocessor (see fig- 
ure la) and the multicomputer (see fig- 


ILLUSTRATION: ROBERT PASTERNAK © 1988 


Richard M. Stein 


ure 1b). The shared-memory multipro- 
cessor compriscs a collection of CPUs 
connected by a bus to a common pool of 
memory. 
A multiprocessor performs paralle! 
computations in several ways. One is to 
dedicate a complete processor to each ac- 
tive process; this is called control paral- 
lelism. Each process is free to operate on 
memory without appreciable interfer- 


ence from the others. Why 
not add more processors and 
keep partitioning the prob- 
lem, one process to each pro- 
cessor, to gain more speed? A 
problem arises as you add 
CPUs to the bus: When one 
CPU tries to access an ad- 
dress in memory, it must first 
get permission from the 
others. Arbitration among the 
CPUs leads to contention. 
Each CPU requires a finite 
amount of time to fetch some- 
thing from memory, and 
while this is going on, the 
other CPUs must wait if they 
need data as well. Adding 
more CPUs simply makes the 
problem worse, and a bottle- 
neck results. 

This is the so-called von 
Neumann bottleneck. It's the 
reason multiprocessors sel- 
dom have more than four 
CPUs simultaneously operat- 
ing on a common pool of 
memory. The bus bandwidth is saturated 
by simultaneous requests from the 
CPUs. The shared resource leads to a 
form of inflation, where the cost of per- 
forming an operation becomes increas- 
ingly expensive and therefore less effi- 
cient. This is the key limitation to 
multiprocessor architectures: Finite bus 
bandwidth means that only a fixed num- 
continued 
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ber of instructions can be carried out 
each second. While this may be appre- 
ciable—more than 500 million floating- 
point operations per second (MFLOPS) 
is possible—the growth rate in the band- 
width is limited by technology. 

The multicomputer differs from the 
multiprocessor in several ways. Proces- 
sors are not connected to a common bus. 
Instead, each processor has a small 
(64K-byte to 4-megabyte) RAM con- 
nected to a local bus—the processor and 
RAM are called a node—and communi- 
cation between processors occurs 
through high-speed serial links. There is 
no bottleneck. Since a node doesn't share 
a common bus with any other node and 
communication occurs through serial 
links, the multicomputer's bandwidth 
rises linearly with the number of nodes. 

The multicomputer has other advan- 
tages as well. The most notable is cost. 
Multicomputers require less glue logic 
and fewer support chips on a per-node 
basis than do multiprocessors. A multi- 


computer typically runs between one- 
tenth and one-hundredth the cost of a 
comparable multiprocessor. 


The Transputer 

About 4 years ago, INMOS introduced 
the transputer, a multicomputer building 
block. It has a great cost-performance 
ratio: А T800 transputer with 4 mega- 
bytes of RAM costs about $1000, and a 
30-MHz T800 delivers 2.25 IEEE 32-bit 
MFLOPS and 15 million instructions per 
second, well under $100 per MIPS. In 
addition, the transputer requires little 
support circuitry: You can build a fully 
functional multicomputer node (a trans- 
puter, a 5- MHz crystal, a few pull-up re- 
sistors and diodes, four F373 parts [octal 
latches], some RAM, and a wire-wrap 
tool) in a few hours. The most costly part 
of the hardware is the RAM. 

Figure 2 shows the internal structure 
of the T800 transputer. This architecture 
is unique when compared with conven- 
tional CPUs. The T800 incorporates 4K 


32 bits 


Figure Ја: A typical shared-memory multiprocessor (without contention memory 
cache). The bus is a common resource among all CPUs; as more CPUs are added, 
bus contention can lead to the von Neumann bottleneck. 


Figure 1b: A typical multicomputer system. Each node consists of a CPU 
memory. Processes communicate with each other through bidirectional serial links 


(dotted lines). 
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bytes of on-chip static RAM. А program 
that fits into this on-chip reservoir will 
execute instructions in the transputer's 
cycle time—that is, in the 33-nanosecond 
cycle for the 30-MHz version. The inter- 
nal RAM is not cache memory per se, as 
many conventional reduced-instruction- 
set-computer processors have, but it does 
serve an important role as stack space. 

The interna] RAM is used by com- 
pilers to hold the base addresses of arrays 
and local procedure variables. The base 
address of an array is used far more often 
than a single array-element address dur- 
ing program execution. The size and 
type of an array element are fixed at 
compile time, so a simple calculation can 
determine the address of any array ele- 
ment. The internal RAM serves as a reg- 
ister stack, an area where variables used 
repeatedly are held to speed access and 
program execution. А register variable is 
accessed in a single cycle, but variables 
held in external RAM require a handful 
of cycles to latch and read. 

Using the transputer's internal RAM 
in this way does have one side effect, and 
it shows up in the language specification 
for Occam, the transputer's native lan- 
guage. By definition, the Occam lan- 
guage is not recursive. If it were, the re- 
peated stacking of the local variables 
would generate confusion at each level of 
recursion during program execution. 
Stack frame building requires dynamic 
memory allocation, which Occam does 
not support. Implementing recursion on 
the transputer is a bit tricky in Occam, 
since the application must maintain the 
stack and you must explicitly manage 
stack traversal. 

The T800 integer-register set is sparse 
but highly functional (see figure 3). The 
three accumulators are arranged as a 
stack and serve as expression evaluators. 
The workspace pointer tracks the ad- 
dress of the data that the active process is 
using. The instruction pointer is similar 
to the program counter found in conven- 
tional CPUs and points to the current 
instruction. 

The transputer's operand register 
serves as the focal point for instruction 
processing. All transputer instructions 
are 1 byte long and typically execute in 
one to two cycles. The transputer forms 
an operand by loading the instruction 
data field into the 4 least significant bits 
of the operand register. The instruction 
uses the contents of the entire operand 
register as its operand; it clears the oper- 
and register to 0 on completion. 

The transputer also performs instruc- 
tion prefetch. Since each instruction is 1 
byte, four will fit into one word on the 
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T800. Each instruction fetch retrieves 
four instructions simultaneously; this re- 
quires less frequent accesses to memory. 
The transputer maintains a double-buf- 
fered instruction queue. The prefetch- 
and-buffering scheme delivers most of 
the performance benefits of an instruc- 
tion cache, but without the silicon's cost. 
The prefetch-and-buffering sequence al- 
most completely decouples instruction 
execution time from memory speed. 

The transputer is designed to execute 
concurrent processes under direct hard- 
ware control. A by-product of hardware 
process scheduling is realized in the ex- 
traordinarily short context switches. Due 
to a hardware stack maintained by trans- 
puter microcode, most context switches 
require only between | and 2.5 micro- 
seconds (us). А transputer process con- 
sists of a local workspace and a small re- 
served area for linkage information, 
which holds the pointers used to main- 
tain multitasking and I/O protocols. 

The hardware scheduler supports two 
process priorities: high and low. It gives 
the high-priority process unconditional 
control over the CPU and prevents the 
low-priority processes from executing 
until the high-priority one. relinquishes 
the CPU. You use a high-priority process 
for very short—less than one time slice— 
sequences of instructions that are not to 
be interrupted by external events or 
bumped by other processes. The time- 
slice period is approximately 1 milli- 
second for a low-priority process. All 
low-priority processes execute asynchro- 
nously. This asynchronous execution 
scheme is an important concept for 
multicomputer software systems. 

The transputer has an on-board hard- 
ware timer, which can be used to obtain 
synchronous interrupts for time-critical 
processes. The timer derives its signals 
from the externally connected 5-MHz 
crystal. The crystal supplies the trans- 
puter's phase-lock loop with the synchro- 
nization signal coordinating all the inter- 
nal mechanisms. The timer is accessed 
through a channel assignment, and it has 
either 1-р$ or 64-us resolution. With 
these clock intervals, you can schedule 
processes tightly to execute at precise 
intervals. 

The T800's floating-point unit con- 
forms to IEEE standard 754-1985. At 30 
MHz, it is 50 percent faster than a 16- 
MHz 80386/80387 combination. The 
T800 performs 32-bit floating-point 
multiplication, addition, and subtraction 
in less than 1 ys, and it requires just over 
1 ps for division. The transputer's ЕРІ) 
can run in parallel with the integer CPU, 

continued 
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Figure 2: The INMOS T800 transputer. The CPU and FPU can execute in parallel 
by organizing Occam to exploit both processors simultaneously. The chip is designed 


for concurrency. 


Local variable 2 
| Local variable 0 


Local variable 3 | 


Figure 3: The T800 integer CPU has three accumulators, registers A, B, and C, 
arranged as a stack for expression evaluation. Zero-address instructions operate on 
values in the stack; single-address instructions load values from memory into the 
stack, and so on. 
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programmatically separating integer and 
floating-point computations. In Occam, 
you can write this as 


PAR 
SEQ 
. . . do floating-point calculations 
SEQ 
. . .do integer calculations 


This fragment directs the transputer to 
execute two sequential processes in par- 
allel, or concurrently: One process exe- 
cutes only floating-point instructions, 
while the other performs the integer 
arithmetic. 

The most distinguishing feature of the 
transputer is its four link interfaces. They 
are direct-memory-access-controlled, 
bidirectional, serial-transmission links 
and can operate at up to 30 megabits per 
second. Therefore, each transputer is 
capable of 120-megabit-per-second link 
I/O, the equivalent throughput of 12 
Ethernets. The links serve as the inter- 
face to other transputers. You can easily 
connect them into a variety of topologies, 
such as hypercubes, rings, and grids. 
They are the primary reason that the 
transputer is so linear. 

The transputer is linear in the sense 
that if you execute a program on a single 
transputer, gather some performance 
data, and then partition the software to 
run on two transputers, the performance 
will have nearly doubled. In ray-tracing 
studies, the transputer's improvement 
factor is typically 98 percent to 99 per- 
cent linear (multiprocéssors are typically 
70 percent to 80 percent linear). 


The Occam Language 

In Occam, communicating processes ex- 
change data through a construct known 
as a channel. An Occam channel is a 
one-way point-to-point pathway resident 


jn memory; it is termed a soft channel. 
Channel input and output are special for 
two reasons: Communicating processes 
are synchronized by channel communi- 
cation (see figure 4), and the transputer 
links are memory-mapped so you can 
“place” channels at link addresses. This 
placement transforms the soft channel 
into a hard channel, and data is trans- 
ferred through a link to a process at- 
tached to the link on another transputer. 

Link input and output share à common 
clock signal (not a prerequisite for suc- 
cessful communication), and the data 
transmissions are self-synchronizing. In- 
puts and outputs can occur simulta- 
neously over the same link, provided that 
two separate processes are available to 
both send and receive data. 

Link ПО, or, more generally, channel 
communication, is a pivotal feature of 
the Occam language. Occam provides 
the framework for constructing parallel 
processes (processes with concurrent 
execution contexts). Parallel processes 
that communicate must do so through 
Occam channels, not via shared vari- 
ables. Why does Occam have this restric- 
tion? Because of deadlock, which occurs 
when two processes fail to communicate 
correctly as a result of improper coding 
or design. 

Listing 1 illustrates deadlock. The two 
SEQ processes execute simultaneously; 
the first requests input on chan2, while 
the second requests input on chan1. Both 
processes are waiting for input that will 
never occur, since no output executes in 
either SEQ until the inputs are satisfied. 
The program never reaches the output 
statements in the SEQs and thus doesn't 
complete. If you reversed the order of one 
input and output, the program would 
complete, because each input request 
would be satisfied by a complementary 
output. 


Ready to output 


Inactive 
1 2 3 4 


5 Time units 


Attempting to share a variable among 
parallel processes gives rise to a similar 
conflict: One process may try to write 
the variable at the same time another one 
is trying to read it. Since parallel pro- 
cesses run asynchronously (at their own 
rate), reading a variable that has been 
modified by another process means the 
value would be uncertain. Since you 
can't know when the variable will be 
modified, you could be trying to read it 
when another process is writing it. To 
prevent this collision, Occam precludes 
parallel processes from sharing vari- 
ables. But Occam variables can and do 
store data, and channels are available for 
interprocess communication. 

The point-to-point nature of the 
Occam channel discourages the design of 
a program dependent on routing data 
through intermediate nodes. While 
"through-routing" is typically imple- 
mented on the transputer as a separate 
software process that enqueues and de- 
queues packets, the hardware provides an 
easier approach. (Second-generation 
transputers are likely to have this fea- 
ture.) You can't always achieve a logi- 
cally concurrent description that isolates 
communication dependency to a nearest 
neighbor. Through-routing circumvents 
this design limitation, and it's much 
faster in hardware than in software. 

Several manufacturers have developed 
transputer plug-in boards for both the 
IBM PC and the Macintosh. CSA, 
MicroWay, and Definicon Systems all 
build plug-in PC boards with varying 
amounts of RAM, transputers, crossbar 
switches, and price. Nth Graphics manu- 
factures a transputer-based PC plug-in 
graphics engine running the Hoops 
graphics package from Ithaca Software. 
А typical single transputer board with a 
20-MHz T800 and 2 megabytes of exter- 

continued 


Ready to accept input 


Figure 4: When process 1 must wait for one time unit before process 2 is ready to accept its data, it is said to be "blocked. " 
Processes synchronize only when they communicate via Occam channels. 
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nal dynamic RAM costs about $3000, 
including an Occam compiler, documen- 
tation, and some utilities. Levco makes a 
plug-in transputer board for the Mac. 

Occam is a secure language with a ro- 
bust and efficient compiler, but it does 
have some shortcomings. For one, Oc- 
cam fails to provide hierarchical data- 
structure typing, an essential for object- 
oriented programming. You need to have 
a means of abstracting the problem do- 
main into more than just assignments, in- 
puts, and outputs. The success of a com- 
puter model is often characterized by the 
correctness of the problem-domain ab- 
straction; this is far more easily achieved 
in languages like Ada, C, and С++. 
Occam doesn't support the struct syn- 
tax of C, enumeration, or dynamic mem- 
ory allocation. It also doesn't support a 
recursive syntax, so the application pro- 
gram must stack and unstack recursive 
data structures like binary trees and 
linked lists. 


C, FORTRAN, and Pascal compilers 
are available for the transputer. Ап Ada 
language compiler from Alsys 15 planned 
for August 1989, and rumor has it that 
Glockenspiel, Ltd., in Dublin, Ireland, 
is working on a C++ compiler based on 
the 3L Parallel] C compiler. Software 
tools for the transputer are becoming 
more widespread. 


Logical Concurrency 
Logical concurrency is a natural part of 
any problem domain composed of multi- 
ple degrees of freedom. Any system you 
can view as a collection of processes is 
said to possess logical concurrency. А 
formal definition states that the amount 
of logical concurrency is equal to the 
number of simultaneous processes or 
composite coincidental actions occur- 
ring in a closed system modeled by a 
computer program or simulation. 

This definition applies to multicom- 
puters. In multicomputer systems, you 


Listing 1: This code illustrates deadlock. Two SEQ processes execute 
simultaneously. Both request input and wait for it, while neither performs any 
output first. The program hangs. 


CHAN OF INT chanl, chan2 


channel declarations 


local variable scope 1s 
the first SEQ 


input into А on chan2 
output 6 on chanl 

local variable scope is 

the second SEQ (not shared) 


input on chanl into B 
output a 9 on chan2 


Figure 5: Treating the molecules in a gas as individual and unique leads to a fine- 
grained logically concurrent description (а), while grouping the gas into small but 
finite volumes leads to successively coarser descriptions (b) and (c). 
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gain speed by partitioning the processes 
among different processors that perform 
work concurrently, Multicomputers 
excel in applications where the problem 
domain possesses data parallelism. You 
can process a large quantity of data when 
many nodes simultaneously operate on 
small, independent parts of the databasc. 

It's customary to classify logical con- 
currency in terms of granularity. For in- 
stance, say a balloon filled with a gas 
contains 1033 molecules. If you attempt 
to model the equations of motion for each 
molecule—no small undertaking—you 
would need a fine-grained logically con- 
current description of the problem (see 
figure 5). However, if you treat the bal- 
loon as a composite of 1024 volume ele- 
ments (and compute an average value for 
some observable quantity, such as the 
temperature or pressure in each ele- 
ment), you would consider a medium- 
grained logically concurrent model. 
Even fewer volume elements would lead 
to a coarse-yrained logically concurrent 
description. 

Identifying the composite processes of 
a system is the first, but not the only, step 
when deriving multicomputer software 
architectures (see figure 6). Not only 
must we know what the composite pro- 
cesses are, but more important, we must 
know how they interact. Determining the 
interfaces between the processes is the 
next most important step. 

The interfaces between the processes 
define the precise format for information 
exchange. Process А needs input from 
process B, which might consist of à 
stream of real numbers, an interrupt, or 
a binary-encoded number. The inter- 
faces between processes resemble some- 
what the argument specifications for a 
subroutine, function, or procedure. 

The inputs and outputs mark the entry 
and exit points for intermediate results 
generated by a simulation. They are 
point-to-point communication paths be- 
tween processes. If the inputs and out- 
puts are defined, the processes are iso- 
lated from each other, and the logically 
concurrent description of the system is 
complete. А concise interface definition 
between communicating processes is es- 
sential to executing the transformation 
from logical to physical concurrency. 

The process of designing a multicom- 
puter system begins with the idea to be 
studied, the environment to be simu- 
lated, or the problem to be analyzed, not 
with the selection of a hardware host. 
This somewhat radical idea—organizing 
the software through a logically concur- 
rent description without considering a 
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hardware target for development—is 
unique to multicomputer software sys- 
tems. 

The end of the design process leads to 
the construction of a special-purpose 
computer explicitly organized to execute 
the software. "Special-purpose" means 
that the logically concurrent software de- 
scription, including inputs, outputs, and 
processes, can now be ported to the phys- 
ical concurrency of the multicomputer 
without affecting the software's design 
or the schedule. 

Logical concurrency is used to ab- 
stract problem domains into software 


multicomputer solutions in conjunction 
with the transputer and Occam: a hard- 
ware-and-software team created to fa- 
cilitate the logical-to-physical trans- 
formation. 


Transformation Revealed 

The transformation from logical concur- 
rency to physical concurrency 15 the crux 
of multicomputer development. The 
speed increase in the algorithms and 
software is a direct result of this transfor- 
mation. The entire process of designing 
transputer-based multicomputer soft- 
ware begins with this assumption: Once 


Figure 6: A process-structure graph. Identifying the composite processes in a 
multicomputer system is important, but so is isolating the interfaces between 


processes. 


Listing 2: A template program. This can serve as input to the configurer. 


PLACE chanÜ0.out AT LinkO.out : 


-- put chanÜ.out at hard linkO.out 


PLACE сһап0.іп AT linkO.in : 


-- put chanl.in at hard linkO.in 


PAR 

PROCESSOR 0 TB 
navier.stokes(í) 
PROCESSOR 1 TB 
graphics.output () 
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-- do these processes simultaneously 
processor 1 is а T800 
solve the Navier-Stokes equations 
processor 2 13 also а T800 
dump the output {in real time) 


you have a logically concurrent descrip- 
tion, you can evaluate the software's be- 
havior on a single transputer using soft 
channels to transfer data between coop- 
erating processes. 

This single-transputer implementation 
is necessary for two reasons: It is un- 
likely that а "shotgunned" multicom- 
puter software-development cycle (where 
you "hack" the software out and dis- 
tribute it among all the nodes) will be 
successful, and debugging a single- 
transputer implementation, or any 
uniprocessor implementation, is easier 
than debugging software on several pro- 
cessors at once. 

The path to physical concurrency 
starts with observing the logical behavior 
of the simulation running on a single 
transputer. The CHAN declarations are the 
key to performing the mapping. The log- 
ical software model, composed of sev- 
eral communicating processes, uses the 
channels to pass messages. Occam places 
these channeis into the single trans- 
puter's address space. 

The desire, however, is to achieve 
physical concurrency, which is accom- 
plished when the logical software model 
is distributed among the processors ac- 
cording to the software design. With the 
Occam PLACE construct, you can map the 
channel addresses to the link addresses. 
The PLACE construct instructs the com- 
piler to set the address of the predicate at 
a specific address. For example, the 
statements 


INT abed : 
PLACE abcd at #4: 


cause the integer variable abed to be 
placed at address 4 (hexadecimal). 

Likewise, the PLACE construct applies 
to channels. The transputer's address 
space has eight specific addresses for the 
links, and once you PLACE a channel 
there, it's called a hard channel, instead 
of a soft channel for memory-to-memory 
channel I/O. This hard channel then 
writes or reads information from another 
process resident on another transputer. 
There are eight link addresses, four for 
input links and four for output links, 
designated 11nk.1nO, línk.outO, link- 
‚101, link.outl, and so on. 

To complete the logical-to-physical 
transformation, you must also direct the 
processes to the appropriate transputer. 
This task is handled by the INMOS con- 
figurer, a postcompilation operation that 
determines a boot path, along which all 
the processes will flow toward their tar- 
get destinations. An example of a tem- 

continued 


DON'T CONFUSE BUYING 
AN INEXPENSIVE MODEM 
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You can buy modems that cost less than the Hayes Smartmodem 1200"" or 
Smartmodem 2400™ but what will you get? 

Will you get a modem like the Smartmodem 1200 that is tested and inspected 
over 20 times and offers the most comprehensive performance warranty in the 
business? 

Will you get a modem like the Smartmodem 2400 that 


has Hayes AutoSync for built-in synchronous capability eee d Lu - 
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without the extra expense of an adapter card? 
Will you get a modem that has software. like the Hayes 
Smartcom family of software, that's specifically designed to deliver the full func- 
tionality of a Hayes modem? No way. 
So If you want to save yourself a little something. don't buy a modem whose 


best feature is its price tag. Buy a Hayes. And save yourself a lot of aggravation. 
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People аге talking about us. 


"This is a very good implementation of FORTRAN, better ihan the one | use on my 
minicomputer system." JEEE Software 


“Lahey ЕТТІ, is definitely for the programmer's market, with features for the casual 
and professional user.. EDITOR'S CHOICE" PC Magazine 

“It is a fantastic product.” PC Australia 

“It should be the last FORTRAN compiler you will need to buy..." Your Computer 
“Lahey F77L was by far the easiest compiler to use..." Programmer's Journal 
"Compilation speed is Lahey FORTRAN's mosi remarkable feature; it is unbelievably 
fast...Realistically, Lahey FORTRAN is the most efficient and productive FORTRAN 
development tool for the DOS environment...” Byte 
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plate program that can serve as input to 
the configurer is shown in listing 2. 

The configurer generates a complete 
image with the boot path and bootstrap 
instructions for each node in the multi- 
computer. The loader PLACEs the pro- 
cesses called navier.stokes( ) on PRO- 
CESSOR 0. The grapnies.output() 
process is PLACEd on PROCESSOR 1. The 
loader downloads the processes and then 
begins execution. Communication is syn- 
chronized, for the two processes 1n list- 
ing 2 don't know or care whether they 
read or write from hard channels or soft 
channels. 


Software-Driven 

Ideally, a software design should be 
4 completely independent of the hardware. 
М The multicomputer system is driven by 
: | f | software, not hardware requirements. 
When people talk about FORTRAN ahev arenae S ll si atis mi uer 
the name mentioned most often is | соо tence of a suitable hardware host. The 
- — INMOS transputer is designed to serve 

as a multicomputer node. 

The innovators and pioneers who elect 
to invest and pursue multicomputer sys- 
tems wil] find an increasing marketplace 
for this technology. The skills you need 
to design multicomputer software sys- 
tems are not radically different from 
those used in sequential software design. 
Understanding the Occam language, 
transputer architecture, and, most of all, 
logical concurrency are the major re- 
quirements. Mostly, however, designing 
multicomputer software systems depends 
on creativity, intelligence, and desire. Ш 
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The advanced technology of 
Gold Works Il is designed for the new gener: 
ation of desktop computer systems. You get 
the proven performance and high produc- 
tivity ape Gold Hill's leading PC-based expert 
system development tool —plus dynamic 
graphics with Microsoft Windows. 

So now you can tackle a broad range of 
knowledge-based problems on your PC class 
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In this, our hundredth year, we pause briefly 
to celebrate past achievements. And to consider the exciting 
opportunities ahead. 

In the past two decades, the Information 
Revolution has changed the way people live and work. In 
that time, a new McGraw-Hill has taken shape. 

Today we are a multi-media publisher and 
information services company, creating a vast array of 
print, software and on-line information products to meet 
the changing needs of the markets we serve. 

As we look to the future, we see new informa- 
tion technologies emerging and new McGraw-Hill 
products that use those technologies to the fullest. 

In the midst ofthese continuing developments, 
however, it is important to remember that the underlying 
principles that have guided our company for the past 
century will continue to define us in the next century. 

People will always need information. 

They will always seek out the authoritative 
information source. 

They will always demand timely 
information in the format they can work with 
most easily. 


| 1 2 n 


M 
. | Ам 
And so our task is clear: Іп print, к. М. Е 
on-line, over the air, or even in some as-yet- 


unimagined forms, McGraw-Hill must continue | 


to stand for information of the best kind ... DEA Rs 
information that leads to action. 


Information that leads to action. 
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t do these 


24-wire printers 
have that the 


others dont?" 


"ALL THE EXTRAS 
AND МОРЕ!” 


Think the C.Itoh С-815 Supra and the 
C-715A Reliant can't be much different 
from the other 24-wire printers on the 
market? 

Look a little closer. 

Extra speed. 

Both the high-volume С-815 and 
seven-color C-715A work up impressive 
presentation quality printing — fast. 

How fast? At 570 characters per sec- 
ond in data processing mode, the C-815 
Supra with its unique diamond prínt- 
head has been clocked as the fastest 
24-wire printer you can buy. 

And for letter quality printing, the 
C-715A is no slouch — 100 cps is а 
good deal faster than most daisy wheel 
printers, 


Extra versatility. 
Paper handling has never been better, 
either. Both printers feature a push/pull 
tractor for multi-part forms, a short 
paper tear off, and top, rear, bottom and 
single-sheet paper feeds. 

some C-815 models will accept up to 
9-part forms, and the C-715A will even 
let you slide in a single sheet without 
removing your pin-fed paper. 
Extra compatibility. 
The C-815 and C-715A work with almost 
any software package on the market. 
Because Toshiba® ІВМ ProPrinter® and 
Qume® emulations are built right into 
the C-815. And Toshiba, IBM ProPrinter, 


Diablo® and Epson® emulations snap into 


the C-715A with compact identity cards. 


All the extras. 
You get all the extras on the C.Ttoh C-815 
and С-715А, including a 12 month war- 
ranty, nationwide service centers and 
C.Itoh's legendary reliability. 

50 whatever you do, don't decide all 
24-wire printers are alike. Until you've 
seen a C.Itoh. 


Call (800) 227-0315 or (714) 757-4492 
Southeastern Regional Office (404) 368-9183 
Eastern Regional Office (609) 235-3400 
Midwestern Regional Office (312) 860-7770 
Western Regional Office (714) 757-4422 
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С. Itoh Electronics, Inc. 
2505 McCabe Way, Irvine, СА 92714 


We build more in. So you get more ош. 
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Getting the Job Done 


“Linda, " a parallel-programming language, is easy, 


arallelism is a dem- 

onstrated success at 

making programs 

run faster. It is a 
conceptual model of tantaliz- 
ing potential. Parallel ma- 
chines are rolling off more 
company assembly lines all 
the time. Parallelism, most 
Observers agree, can revolu- 
tionize computing, from su- 
percomputers to worksta- 
tions. At the workstation 
level, the implications might 
be even more exciting than 
they are for supercomputing. 
But there is a problem. 


What's the Problem? 

How do you program a paral- 
lel machine? If the industry 
can't come up with an answer 
that works for lots of pro- 
gramrmers and lots of applica- 
tions on lots of machines, par- 
allelism will survive only at 
the supercomputer level, and 
it won't thrive even there. 

А parallel machine consists of many 
subcomputers that can focus simulta- 
neously on the same problem. To use a 
parallel machine, we need programs that 
do many things at once. It's usually not 
difficult to understand how to break a 
program down into a collection of paral- 
lel tasks. А simple analogy: If you 
understand how to build a house, you can 


ILLUSTRATION: RORERT PASTERNAK ©) 1988 


efficient, and portable 
David Gelernter 


imagine attempting the job all by your- 
self, but you can also picture 2 people 
working on it simultaneously, or 10, or 
100, Parallelism in such cases is a simple 
and obvious strategy for getting the job 
donc. The software problem is similar. If 
you understand what a program does, it's 
usually not hard to imagine how a group 
of "workers" (a parallel machine) could 
do the job faster than one. 


In software development, 
breaking a program into tasks 
isn't usually difficult. The 
hard part is putting them back 
together again into a coherent 
whole. Although I may under- 
stand, abstractly, that a cer- 
tain group of tasks can be per- 
formed simultaneously, C, 
Lisp, FORTRAN, BASIC, 
Pascal, Prolog, and other 
conventional "sequential" 
languages provide no tools for 
creating parallel tasks and co- 
ordinating their activities. Se- 
quential languages lack the 
necessary adjectives and 
verbs. Programmers need 
new tools—either new pro- 
gramming languages, new di- 
alects of old languages, or 
run-time libraries of system- 
level routines—to write paral- 
lel programs. 

In my research group at 
Yale, we believe that settling 
on and delivering the right set 
of new programming tools is the central 
bottleneck in parallel software develop- 
ment. The right set, we believe, will 
meet three major requirements: portabil- 
ity, efficiency, and above all, ease of use. 

We have developed a system called 
Linda that demonstrably meets these re- 
quirements. It has been implemented on 
a wide range of parallel machines and 
continued 
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used to program a diverse set of applica- 
tions, including numerical problems like 
matrix multiplication, LU decomposi- 
tion and linear programming, parallel 
string comparison, database search, cir- 
cuit simulation, ray tracing, expert mon- 
itors, parameter-sensitivity analysis, 
charged-particle transport, and others. 
Linda meets our abstract requirements 
and seems to be working out in practice. 
Another aspect to the system, harder to 
explain but still important, moves Pro- 
fessor Kenneth Birman, a distributed- 
systems expert at Cornell, to call Linda 
"the most elegant piece of work in the 
area." Linda is a practical system; it is 
also an attractive and evocative thought 
tool. We're using it to parallelize exist- 
ing software and to develop new program 
structures in which parallelism plays a 
central conceptual role in making com- 
plex, heterogeneous tasks manageable. 


Nonnegotiable Demands 

* Portability. An enormous range of par- 
allel machines is available. You can't be 
expected to rewrite your applications 
whenever you move from one to another. 
In addition, any network of autonomous 
computers is itself, potentially, a parallel 
machine. For example, I may choose to 
port my program from a parallel work- 
station to a large, shared parallel com- 
puter and then to an entire network of 
machines. Allowing for some inevitable 
tuning when moving between grossly dif- 
ferent hardware setups, we insist that one 
parallel language be appropriate at all 
three levels. 

е Efficiency. A parallel language should 
perform weil, not just on theoretical fu- 
ture machines but on the parallel com- 
puters that are bought and sold today. 

* Ease of use. Like so many other con- 
struction tasks, parallel programming is 
straightforward if you have good tools 
and tedious or impossible if you don't. 

Ease of use requires, first, that we 
support parallel applications with a pro- 
gramming language and not merely an 
operating system. An operating system 
might let you invoke directly, in raw 
form, the services you need in using par- 
allelism—task creation and intertask 
communication. But an operating system 
doesn't supply a compiler or interpreter 
to recognize and process these service 
requests. 

The compiler or interpreter that a par- 
allel language provides is essential for 
convenient programming, because it 
supports clear syntax, generates com- 
pile-time and error messages, 
collects information that can be used for 
debugging and tracing, and in some 
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cases (Linda is an example) performs 
compile-time optimizations that dramat- 
ically improve the system's perfor- 
mance. This kind of compile-time opti- 
mization is one reason parallel languages 
can support far more sophisticated, high- 
er-level programming abstractions than 
distributed operating systems can. 
Ease of use requires, too, that a paral- 
lel language depart as little as possible 
from some convenient, conventional base 
language. Parallel programming does 
not necessitate doing everything differ- 


uples 
don't have addresses; 
to find one, you match 
field values. 


ently. The move from sequential to par- 
allel should not require mastering an en- 
tirely new language, or completely 
rewriting old sequential programs when 
it comes time to parallelize them. 

Finally, and most important, parallel- 
ism can be tricky to handle if your pro- 
gramming language forces you to think 
in simultaneities. Án easy-to-use paral- 
lel language allows you to develop each 
thread of a multistranded parallel] pro- 
gram independently of the rest to the 
greatest degree possible. This principle 
of uncoupled parallel-program develop- 
ment is the most important requirement 
in developing an easy-to-use program- 
ming system. 


À Bag of Tuples 
Writing parallel programs requires the 
ability to create and coordinate multiple 
execution threads. Linda is a model of 
process creation and coordination that is 
orthogonal to the base language in which 
it's embedded. The Linda model doesn't 
care how the multiple execution threads 
in a Linda program compute what they 
compute; it deals only with how these 
threads are created and how they can be 
organized into a coherent program. 
Linda consists of a few simple opera- 
tions that embody the "tuple space" (TS) 
model of parallel programming. А base 
language with the addition of these TS 
operations equals a parallel-program- 
ming dialect. We've implemented C- 
based and FORTRAN-based Linda sys- 


tems; work is proceeding on a Lisp-based 
system, and other groups have imple- 
mented other f lavors: For example, Post- 
Script Linda (at Cogent Research in Bea- 
verton, Oregon) and Modula-2 Linda 
(see reference 1). 

TS is Linda's mechanism for creating 
and coordinating multiple execution 
threads. TS is а bag of tuples, where a 
tuple is simply a sequence of typed 
fields; for example, ("new stuff", 0, 
16.01) is a three-tuple that consists of a 
string, an integer, and a real number. 
Linda provides operators for dropping 
tuples into the bag, hauling tuples out, 
and reading them without removing 
them. To find a particular tuple, we use 
associative lookup: Tuples don't have ad- 
dresses, so to locate the one we want, we 
search on any combination of field 
values. These simple mechanisms take 
care of all communication and coordina- 
tion needs. Basically, if task R has some 
data for task S, R puts the data in a tuple 
and drops the tuple into TS. 5 can either 
read the tuple or haul it out, depending on 
circumstances. 

Linda also supports "live tuples,” 
whose fields aren't evaluated until after 
the tuple enters TS. When a live tuple is 
dropped into TS, it is evaluated indepen- 
dently of, and in parallel with, the task 
that dropped it in. When its evaluation is 
complete, it turns into an ordinary data 
tuple that can be read or removed like any 
other. This takes care of task creation. 
To create 100 parallel processes or tasks, 
you simply drop 100 live tuples into TS. 

I first described Linda in 1982; Nicho- 
las Carriero built the first implementa- 
tion for Bell Lab's S/Net in 1984. (This 
was a major milestone, because it had 
been widely alleged that Linda was too 
high-level to be implemented effectively, 

| у on distributed-memory ma- 
chines like the S/Net.) Of the many im- 
plementations that followed, the most 
significant is Jerrold Leichter's system 
for autonomous VA X/VMS machines on 
а network. 


Tuple Commands 

There are four basic TS operations, out, 
in, rd, and eval, and two variant forms, 
inp and rdp. First, out(t) causes the 
tupie ¢ to be added to TS (see figure 1); 
the executing process continues imme- 
diatel 


y. 
Second, 1n(s) causes some tuple г that 
matches the template у to be withdrawn 
from TS; the values of the actuals in t are 
assigned to the formals in s, and the exe- 
cuting process continues. If no matching 
t is available when in(s) executes, the 
continued 
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If you have PCs and VAXes, 
you NEED these products! 


ZSTEM software includes DEC 
VT240, VT220, УТ100, IBM 3101, 
ТЕК 4014 and DG D400 terminal 
emulation. 


For connecting your PC to a VAX, 
the PowerStation provides the 
ultimate solution: a VT200 layout 
keyboard bundled with sophisti- 
cated ZSTEM terminal emulation 
software. 


“Нв performance is as perfect as 
an emulator can get . 
DIGITAL NEWS 


For true terminal emulation call (800) 663-8702. 
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executing process suspends until one is 
available, then proceeds as before. If 
many matching fs are available, one is 
chosen arbitrarily. 

Third, rd(s) is the same as in(s), 
with actuals assigned to formals as be- 
fore, except that the matched tuple re- 
mains in TS. Predicate versions of in and 
rd, inp and rdp, attempt to locate a 
matching tuple and return a 0 if they fail; 
otherwise, they return a 1 and perform 
actual-to-formal assignment. 

And fourth, evel(t) is the same as 
out(t), except that t is evaluated after 
rather than before it enters TS; eval im- 
plicitly forks a new process to perform 
the evaluation. 

TS is an associative memory. Tuples 
have no addresses; they are selected by 
1n or rd on the basis of any combination 
of their field values. Thus the five-ele- 
ment tuple (A, B, C, D, E) may be refer- 
enced as "the five-element tuple whose 
first element is A," "the five-element 
tuple whose second element is B and 
fifth is E," or any other combination of 
appropriate element values. 

To read a tuple using the first descrip- 
tion, we would write rd(A, ?w, ?x, ?y, 
?2}. This makes А an actual param- 
eter—it must be matched against—and w 
through z formals, whose values will be 
filled in from the matched tuple. To read 
using the second description, we write 
rd(?v, B, ?x, ?y, E), and so on. Asso- 
ciative matching is actually more general 
than this: Formal parameters (or "wild 
cards") may appear in tuples as wel] as 
match templates, and matching is sensi- 
tive to both the types and the values of 
tuple fields. 


The Parallel Solution 

The following problem may sound eso- 
тегіс, but it's a good example, not only 
because the parallel solution is very sim- 
ple and effective, but because the prob- 
lem isn't really esoteric at all. It's a por- 
tent of parallelism's future role at the 
workstation level. 

When new DNA sequences are discov- 
егей, geneticists often need to determine 
which previously known sequences they 
resemble. Resemblance is a qualitative 
measure that can be approximated using 
string-matching-like algorithms. Known 
sequences are kept on file in a database 
called GenBank; GenBank is large, and 
with progress in the widely touted “se- 
quencing the human genome" project, it 
will grow much larger. 

Skipping over some subtleties, one 
simple but effective approach to a paral- 
lel GenBank searcher is to create a col- 

coniinued 
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rd("label",?1) 


("label",4) 


Figure 1: The instruction out( "label", 4) adds this tuple to tuple space while 
in("label", ?1) withdraws a matching tuple from tuple space; rà(" label", 21) 
simply reads a matching tuple without removing il. 


lection of identical search workers and 
one master task (on a 64-node hypercube, 
that's 63 searchers and one master). The 
master hands each searcher a copy of the 
target sequence; then it passes out se- 
quences from the database. Searchers 
grab a sequence, compare it to the target, 
return the result to the master, and then 
grab another sequence. 

It's easy to see how a Linda program 
might accomplish this. The master puts 
the target in a tuple, and each worker 
reads it. The master then scans the data- 
base, putting each sequence in a tuple; 
workers repeatedly reach into TS, grab a 
sequence tuple, compare it to the target, 
and put the result in another tuple. 

A few important details: The se- 
quences vary greatly in length; load bal- 
ancing is better if searchers look at the 
long sequences first and work their way 
down to the short ones. (This prevents a 
run ending with the last active worker 
holding everything up while it performs 
a comparison against a very long se- 
quence.) It's easy to implement this task 
ordering using Linda; you simply ar- 
range the sequence tuples in a stream by 
using one field of each tuple as a stream 
index (the technique is described in ref- 
erence 2). Searchers disassemble the 
stream from the front end, while the 
master adds sequences to the tail. Any 
database is potentially larger than avail- 
able RAM, and so the master gradually 
plays out the database into TS, using à 
watermark algorithm (again, easy to im- 
plement in Linda) to avoid flooding it. 
(This program was designed and written 
by Nicholas Carriero of the Yale Re- 
search Faculty.) 


How Well Does it Work? 

The central issues in parallel program- 
ming are communication and coordina- 
tion: moving data and results among the 
various worker tasks and ensuring that 
all workers have what they need when 
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they need it. Linda makes communica- 
tion and coordination easy because of the 
simple physical model on which it's 
based—merely a bag of objects, with 
new objects tossed in and old ones con- 
sulted or removed as needed. Linda is an 
uncoupled programming model—no 
worker task deals directly with any 
other; all transactions go through TS. 

For example, when a worker has pro- 
duced some intermediate result, it 
needn't know or care which other work- 
ers will need it. Labeled with any de- 
scriptive tag that seerns appropriate, the 
new result is simply tossed into TS, and 
anyone who wants it can come and get it. 
Of course, Linda programming isn't 
merely a matter of tossing isolated tuples 
into the bag; TS is a form of distributed, 
associative, object memory, and pro- 
grammers can build amy kind of data 
structure they need out of tuples. 

Linda has been implemented on 
shared-memory parallel computers like 
the Encore Multimax, Sequent Balance 
and Symmetry, and Alliant FX/8; on 
distributed-memory computers like the 
Intel iPSC-2 hypercube; on à VAX/VMS 
local-area network; and on several cus- 
tom architectures, among them AT&T 
Bell Labs' S/Net and the Tadpole at the 
Vrije Universiteit in Amsterdam. Krish- 
naswamy of Yale and Ahuja of Bell Labs 
are building the Linda Machine, which 
supports Linda operations in hardware; 
the first boards have just become opera- 
tional. Other groups have ports under 
way or planned to systems like transputer 
processors running the Trollius operat- 
ing system, the BBN Butterfly running 
the Mach operating system, and the 
NCUBE hypercube machine. 

Portability is good, but real availabil- 
ity is even better. Scientific Computing 
Associates of New Haven, Connecticut, 
is the current leader in the infant field of 
commercial Linda systems. It has sys- 
tems available for the Encore and Se- 


quent parallel machines. Our group at 
Yale distributes a simulator for Sun 
workstations. The VAX/VMS network 
system and the Inte] system are each 
available through Yale to research sites; 
neither is “commercial” yet. 

Several companies are working on 
their own Linda systems. Among them 
are Cogent Research of Beaverton, Ore- 
gon, producers of transputer-based par- 
allel workstations; Topologix of Denver, 
Colorado, producing transputer-based 
add-on boards for Sun workstations; 
Human Devices of New York, producing 
computation servers for Macintosh net- 
works; and AOX of Waltham, Massachu- 
setts, which produces add-on boards for 
IBM PS/2s. 

A quick summary of the run-time data 
for the DNA database program on two 
different machines, an 18-processor En- 
core Multimax and a 64-processor Intel 
IPSC-2 hypercube, shows that perfor- 
mance is excellent. A database search 
that would have taken about 5 hours on a 
Single iPSC-2 processor (each processor 
is an Intel 80386) takes about 5 minutes 
running in Linda on the 64-node cube. 
While the Encore and Intel machines dif- 
fer radically, the same Linda program 
runs, and performs well, on both. 

The DNA parallel database program 
doesn't stress the efficiency of the Linda 
system much. There are Linda programs 
that are considerably more fine-grained 
than this one—they do less computing 
and more intertask communicating—that 
also perform well. Some are discussed in 
reference 3. 

Finally, running Linda on 14 VAXes, 
some in California and some in New 
Mexico, Robert Whiteside of Sandia Na- 
tional Labs has handily beaten a Cray 
(both a Cray 18 and one processor of a 
Cray X-MP) on production code for pa- 
rameter-sensitivity analvsis (see refer- 
ence 4). How he did it is the software 
equivalent of powering a city on recycled 
garbage: Whiteside built his "virtual 
supercomputer" out of nighttime УАХ 
cycles that no one else wanted. 


Coming Attractions 
The DNA example is significant in pon- 
dering the future of the parallel worksta- 
tion. There are lots of databases in the 
world. Most current-generation ma- 
chines search them slowly, particularly 
if the search involves complex or dynam- 
ic search criteria. À parallel workstation 
that can search a large database quickly 
holds potential for a qualitative change. 
It lets the average information consumer 
tap into large knowledge reserves rou- 
continued 
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tinely, and in a sophisticated way. 

Most of our current research focuses 
on new and better Linda systems and on 
scientific applications in Linda. But par- 
allel workstations, and networks of con- 
ventional workstations, have enormous 
potential as well. Linda is a good tool for 
graphics applications: Ken Musgrave of 
Benoit Mandelbrot's group at Yale uses a 
Linda program to produce ray-traced 
images of fractal landscapes. Linda is 
also a good tool for building simulators: 
A circuit-level very-large-scale-integra- 
tion simulator and a Monte Carlo radia- 
tion-damage simulation at Sandia are two 
examples. 

Linda seems to be a good development 
tool for fast database-access and expert- 
database systems; for expert monitors 
that scan and analyze collections of in- 
coming data streams (current work in- 
volves an ICU monitor system, but there 
may be applications ranging from auto- 
mobile traffic control to financial moni- 
toring); for "daemon databases" —data- 
bases with embedded expert daemons 
that examine and comment on the evolu- 
tion of the objects modeled; and for dis- 
tributed information services that can 
run on dynamic collections of autono- 
mous microcomputers. 

Some of these applications are well- 
developed research efforts, and some are 
only in the planning stage. But these sys- 
terns and others like Шет will eventually 
contribute to a new era of parallel soft- 
ware—the age of software microcosms, 
knowledge filters, and information res- 
ervoirs—-that is just around the corner. B 
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The 3-D Computer demonstrates the feasibility of the wafer 


approach 


Michael J. Little and Jan Grinberg 


eal-time image 
processing, and 
two-dimensional 
a data processing in 
general, require enormously 
high data-throughput capabil- 
ities. Image and signal pro- 
cessing systems currently on 
the drawing boards have re- 
quirements for processors ca- 
pable of between 10'' and 103 
operations per second. Paral- 
le] processing appears to be 
the only route available to 
achieve these extraordinary 
processing rates. 

While there are several ro- 
bust taxonomies for the vari- 
ous parallel-processing ap- 
proaches, we have divided the 
field into two segments: 
multiple instruction-multiple 
data (MIMD) types, and sin- 
gle instruction-multiple data 
(SIMD) types. 

The MIMD approach 
breaks a (large) processing 
task into subtasks and assigns each sub- 
task to a separate processor. Each pro- 
cessor executes the necessary series of 
operations on its data values. The major 
difficulty with this approach comes from 
a frequent need for one processor to com- 
municate with another processor so it can 
complete its task. This requires precise 
scheduling of the exchanges between 
otherwise independently running pro- 
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grams. As the number of processors gets 
larger, the interdependencies among pro- 
grams become more complex. Load bal- 
ancing—keeping each of the processors 
fully occupied—is another difficulty. 
The SIMD approach assigns data 
values to each of the processors and then 
executes the same series of operations on 
each of the data values in lockstep. Thus, 
there is a single instruction stream, simi- 


lar to that used in a uniproces- 
sor except that the operations 
are being performed on all the 
data values simultaneously. 
For this reason, we have 
decided on an SIMD type of 
architecture. 

А number of SIMD array 
processors have been success- 
fully demonstrated in conven- 
tional two-dimensional IC 
technology. These include the 
ILLIAC IV, the Distributed 
Array Processor (DAP), the 
Cellular Logic Image Proces- 
sor (CLIP-4), and the Mas- 
sively Parallel Processor 
(MPP) (see references | to 4). 
In conventional technology, 
an array processor is built 
from an array of IC chips, 
each containing one or more 
processors, which are then 
linked together. 

If we consider each chip in 
the array as a set of subfunc- 
tional units—A, B, C, and so 
on—then an alternative approach exists 
with three-dimensional integration. With 
this technology, the complexity of each 
processor in the array is determined by 
the depth of the 3-D stack, not just by the 
lateral dimensions of the circuitry. At 
Hughes Research Labs, we have built a 
3-D Computer that demonstrates the fea- 
sibility of this approach. 
continued 
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А number of extremely important sys- 
tem benefits result from 3-D partition- 
ing: small size, low power consumption, 
high yield of WSI circuits, high reliabil- 
ity, and low cost. The massively parallel 
architecture ensures high throughput. 


A Different Architecture 

The basic structure of the 3-D Computer 
1$ an array of N х N identical elements 
contained on a stack of silicon wafers 
(see figure 1), The layout consists of an 
array of processors arranged horizon- 
tally, with the elements of each proces- 
sor in the array connected vertically. 
If you look down the stack, you see an 
array of primitive computers, the indi- 
vidual elements of which are assembled 
underneath each other. Signals pass 
vertically through the stack along bus 
lines composed of feedthroughs (signal 
paths through the wafers} and micro- 
bridge interconnects (signal paths 


between the wafers). 

Each wafer in the stack contains a 
complete № х М array of one particular 
type of processing element, such as an 
array of Shifters or Accumulators. AI? 
processors in a 3-D Computer are there- 
fore identical, composed of the same ver- 
tical combination of computing ele- 
ments. 

A more schematic view of the 3-D 
structure depicts the stack edge-on and 
shows the control processor used to exer- 
cise the array hardware as a separate unit 
(see figure 2). The architecture is word 
parallel and bit serial; in other words, 
while the individual processors in the 
array employ serial arithmetic, they all 
operate simultaneously, in word-paralle] 
fashion. Thus, the circuitry of the indi- 
vidual computing elements can be ex- 
tremely simple, achieving the high den- 
sities necessary for its anticipated 
applications. The massive parallelism at 


Figure 1: The 128- by 128-element 3-D Computer. Notice the literal stack of 


array-processing wafers. 
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the processor level more than compen- 
sates for the loss of speed incurred by 
using serial arithmetic. 

In this architecture, data flows in a 
parallel fashion from the elements of one 
wafer to the corresponding elements of 
another; bit-serial processing occurs 
during the transfer. The functional ele- 
ments are linked together vertically with 
а bus; thus, data can pass between any 
two wafers in the stack, not just between 
adjacent wafers. 

For data-dependent processing, the 
transfer of arrays of data from one wafer 
to another can be mediated by one or 
more additional wafers. Statistics gath- 
ered from extensive simulations of a 
wide variety of algorithms indicate that 
each data transfer involves an average of 
2.5 wafers. Pipeline registers in each wa- 
fer’s control path let you configure wa- 
fers for the next operation while the stack 
is executing the current operation. 

The normal word length (the length of 
the shift registers in each cell) is 16 bits. 
Consequently, the overhead associated 
with sequentially configuring the indi- 
vidual wafers is roughly 6 percent, which 
corresponds to using 1 clock cycle out of 
1б to transfer the contents of the pipeline 
registers to the control drivers. Thus, an 
average of 1 out of 17 cycles is lost to con- 
trol operations. 

Five elemental wafer types are suffi- 
cient to perform all the algorithms we 
have studied to date (arithmetic opera- 
tions, logical operations, matrix opera- 
tions, image-analysis algorithms, and 
radar processing). Of the five— Accumu- 
lator, Shifter, Replicator, Counter, and 
Comparator—only the first two are es- 
sential; the other three enhance perfor- 
mance on certain common operations. 

This modularity of functionality at the 
wafer level lets us assemble 3-D Com- 
puters optimized for particular applica- 
tions. For example, an efficient radar- 
signal processor can be created from 
these five. wafer types, as can a high- 
throughput linear algebraic processor; 
however, a slightly different combination 
of the wafer types would be used. 

Partitioning the circuits into these five 
small modules has a dramatic effect on 
programmability. Each wafer type has 
an array of fairly simple, identical func- 
tional units (roughly 200 gates). Each of 
these units is controlled by roughly 10 
control lines common to each array ele- 
ment. Thus, the ratio of logic to control 
lines—roughly 20—15 10? to 10° times 
higher than is found in current conven- 
tional two-dimensional implementa- 
tions, providing you with control virtu- 
ally down to the AND and OR gate level. 
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Technical Necessities 
Three underlying technologies make 
possible the creation of the 3-D Com- 
puter: feedthroughs, interconnects, and 
wafer stacking. Feedthroughs make 
communication between the opposing 
faces of a silicon wafer possible by rout- 
ing signals through the wafer. Intercon- 
nects make electrical communication be- 
tween adjacent wafers stacked one on top 
of another practical. And wafer stacking 
enables the circuits on each of the wafers 
to precisely register with one another. 
With these three revolutionary tech- 
nologies, it's feasible to assemble a stack 
of circuit-bearing wafers, each of which 
can communicate directly with any other 
circuit above or below it. 


Feedthroughs 

We evaluated several possibilities for 
communicating through a silicon wafer, 
including optical communication in the 
near-infrared range where silicon is 
transparent, creating holes through the 
wafer and filling them with a conductor, 
and thermomigration. Each approach has 
its merits and its drawbacks. 

The first approach, optical communi- 
cation through a silicon wafer, is possible 
with near-infrared radiation. Silicon is 
transparent to radiation beyond approxi- 
mately 1.1 micrometers (urn), so you can 
simply transmit through it in unmeta- 
lized areas. This approach has three dif- 
ficulties: avoiding crosstalk between 
closely spaced communications channels 
(diffraction, reflection, and scattering 
mix the separate communication beams 
together); the complexity resulting from 
hybridizing the emitters and detectors 
onto the silicon wafers (generating opti- 
cal beams would require light-emitting 
or laser diodes at each circuit node); and, 
most difficult, power dissipation and 
thermal management. In complex sys- 
tems with large numbers of communica- 
tion paths, the poor efficiency of LEDs 
and laser diodes—the ratio of electrical 
power in to optical power out—puts an 
enormous burden on the power-distribu- 
tion and heat-dissipation systems. 

The second approach, small-diameter 
holes through a silicon wafer, can be pro- 
duced by several techniques, including 
laser drilling and chemical (anisotropic) 
etching. The main pitfall with through- 
the-wafer holes is the drastic reduction in 
the wafer's mechanical integrity. It ap- 
pears most practical to produce through- 
the-wafer holes prior to circuit fabrica- 
tion; doing it afterward introduces grave 
risks to the circuits because of the de- 
structive nature of the two processes. If 
the wafers are perforated with tiny holes, 


handling them becomes a nightmare. 
Stress concentration around each of the 
holes and the crystalline structure of the 
wafer encourage crack propagation and 
shattering if stressed by tweezers as in 
normal handling. 

The third approach is thermomigra- 
tion. In the early 1950s, Pfann of Bell 
Telephone Laboratories showed that the 
phenomenon of temperature-gradient 
zone melting (thermomigration) could be 
used to dope semiconductors and to pro- 
duce p-n junctions in semiconductor 
materials. For the thermomigration of 
aluminum in silicon, the surface of an n- 
type silicon wafer is coated with а layer 
of aluminum metal patterned into an 
array of small dots using conventional 
semiconductor processing. The silicon 
wafer, with its array of aluminum dots, is 
mounted in a specially designed furnace 
capable of producing the requisite verti- 
cal thermal gradients at the desired oper- 
ational temperature, typically 1100*C. 
When the temperature of the wafer ex- 
ceeds 660°C, each aluminum dot melts 
and begins to dissolve the underlying 
silicon. 

When the aluminum dot is saturated 
with silicon, the thermal gradient estab- 
lished across the wafer becomes the 
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dominating effect. The dissolving and 
precipitating of silicon at the interface 
between the molten silicon and alumi- 
num in the droplet is in dynamic equilib- 
rium. But because the bottom side of the 
droplet is slightly warmer than the top 
side, in effect, silicon is dissolved onthe 
warmer (bottom) side and precipitated 
on the cooler (top) side. Thus, the molten 
aluminum-silicon droplet "eats" its way 
through the silicon wafer. The precipi- 
tated single-crystal silicon contains a 
high concentration of aluminum, which 
is à p-type dopant. When the process ts 
completed, you have highly conductive 
p-type channels penetrating through the 
silicon wafer, each one diode-isolated 
from the others. 

The advantages of thermomigration 
are that the wafers don’t require hybrid- 
izing with additional materials with dis- 
tinct thermal and mechanical properties, 
and that they aren't perforated. At first 
glance, they are indistinguishable from 
ordinary wafers without any through- 
the-wafer communication channels. 


Interconnects 

The 3-D Computer also requires wafer- 

to-wafer interconnections. The antici- 
continued 
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Figure 2: Schematic of the system organization. The silicon wafers are represented 
by horizontal rectangles, and the vertical lines running through the stack depict the 


data, control, and I/O buses. 
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pated need for a large number of contacts 
(10* to 10*) means you need extremely 
high reliability and small contact dimen- 
sions. Also, any proposed interconnec- 
tion technique must be compatible with 
somewhat distorted (nonflat) wafers. 
Having a bus that passes through all wa- 
fers in the stack requires that the contacts 
be electrically fast, of low capacitance, 
and of low resistivity. These are very 
stringent requirements, and they limit 
the number of feasible approaches. 
Spring contacts (see figure 3) are fab- 
ricated so the height of the tunnel under- 
neath them is enough to compensate for 
the distortion across a wafer; thus, you 
can reliably achieve complete intercon- 
nection of all contacts. They are batch- 
fabricated by vacuum evaporation, a pro- 
cess compatible with silicon technology. 
Contacts on adjacent wafers are ro- 
tated 90 degrees with respect to each 
other when mated. Thus, the springs 
make contact at right angles, forming a 
cross. Ап important advantage of the 
bridge-type spring is that it can be as long 
as the computing cell and still occupy 
only a small amount of valuabie silicon 
real estate. This ensures a more secure 
interconnection and is very tolerant of 
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wafer-to-wafer lateral displacements. 
The stack can be disassembled and the 
individual wafers demounted. In addi- 
tion, the spring remains flexible when 
the assembled stack is thermally cycled. 

The principal fabrication steps for the 
spring contact are these: А spacer about 
50 um or thicker is evaporated or de- 
posited on the circuit wafer; the spring 
contact metal is evaporated on top of the 
spacer; then the spacer is etched away, 
leaving a freestanding flexible micro- 
bridge (see photo А). 

To secure the contact between two 
microsprings, each has an outer coating 
of indium-tin solder that is vacuum-de- 
posited at the same time as the structural 
layer of the microbridge. After the stack 
is assembled, the stack is heated to the 
melting point of the solder, and each 
mated pair of microsprings is fused to- 
gether, resulting in a permanent, reliable 
connection. 


Getting Bigger Every Day 

While the 3-D technologies represent an 
unprecedented level of 3-D integration, 
the ability they provide to communicate 
vertically, between wafers, is still nearly 
two orders of magnitude lower than stan- 


Figure 3: The microspring interconnects. Notice how adjoining microspring 
bridges are assembled at 90-degree angles from each other. 


314 BYTE * NOVEMBER 1988 


dard two-dimensional communications. 
Thus, partitioning hardware across the 
various levels of the wafer stack is a very 
important consideration. 

The overall structure of a cellular 
array is that of an N X N array of identi- 
cal computing elements, working in 
lockstep, executing a common program. 
We had to decide how to distribute this 
array's circuitry across a stack of wafers. 
Since we chose serial logic for the cell 
circuitry, only a single primary data line 
would be associated with each computing 
element. Thus, it was natural to run this 
array of single data lines vertically 
through the stack, spreading the func- 
tional units of each computing element 
vertically across multiple wafers. 

The detailed partitioning of the pro- 
cessing elements across the wafers is de- 
termined by a variety of factors. For one, 
the cells on all the wafers need to be ap- 
proximately the same size. If they are 
not, the largest cell determines the cell 
areas on other levels, resulting in a waste 
of silicon. 

Overall constraints on the cel] size are 
imposed by the size of the array, the 
minimum feature size of the circuit tech- 
nology, and the overall size of the wa- 
fers. In general, the trade-off is to use 
more layers in the stack rather than larger 
cells in each layer. Current and projected 
application requirements call for pro- 
cessing arrays of 128 by 128 elements 
and 512 by 512 elements, respectively. 
Since the horizontal dimensions are 
limited by the size of the wafers avail- 
able, the cell circuitry on each wafer 
must be strictly limited. 

On the other hand, several factors 
argue for larger cells. An absolute lower 
limit is set by the requirement that the 
circuitry on each level pass some mini- 
mum meaningful level of functionality. 
Beyond that, some overhead is associated 
with the cells themselves and with get- 
ting information off-chip. 

One component of this overhead is the 
area consumed by the 3-D feedthroughs 
themselves, about 2 by 2 mils each. In 
addition, between 5 and 10 transistors 
would be required to implement the nec- 
essary interface between the cell cir- 
cuitry and the data bus. This overhead 
would be the same regardless of the size 
of the rest of the cell. Thus, efficient use 
of silicon indicates the use of larger celis. 

Balancing these constraints means 
having cells of roughly 200 gates each on 
each of the functional pianes of the 3-D 
Computer. This design enabled us to fab- 
ricate four 32 by 32 arrays on a 4-inch 
wafer; it will let us put a 128 by 128 array 
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The Yield Problem 


Y ield generally falls off exponen- 
tially with increasing chip area if 
defect densities obey a Poisson distribu- 
tion. To minimize this effect, commer- 
cial semiconductor manufacturers, es- 
pecially those making memory devices, 
have long since turned to using redun- 
dant circuitry on their chips. The suc- 
cess of this method is evidenced by the 
large difference in both the number of 
gates integrated and the chip area be- 
tween regularly structured RAM and 
random logic processors. 

The concept of improving yield by 
adding redundant circuitry is simple. 
You include а number of "spare" circuit 
elements in the system and provide some 
means of substituting them for other 
elements that may fail. Ц would seem 
that this process could be extended in- 
definitely to virtually guarantee perfect 
yield; however, this is not the case. 

Both the redundant elements and the 
substitution means are also affected by 
processes that may introduce defects. 
Thus, the overhead associated with in- 
terconnecting the substituted redundant 
elements into the primary system is un- 
avoidable. The more redundant circuit- 
Ty you add, the greater this overhead be- 
comes. Eventually, the yield of the 
primary/redundant interconnect wiring 
becomes the dominant factor in the 
yield of the system as a whole. 

Another parameter you must con- 
sider in evaluating redundancy schemes 
is the resolution that they permit in se- 
lecting "good" material. This may be 
restated in terms of the module size of 
the substituted components. Very large 
modules require that you discard a great 
deal of otherwise functional compo- 
nents as the result of a single malfunc- 
tioning element. This is inefficient, 
since a much larger amount of circuitry 
will be required to obtain a given yield 
level than would be needed in a system 
with smaller modules. On the other 
hand, systems with larger modules gen- 
erally require less circuitry and wiring 
devoted to the primary/redundant inter- 
connect function. 

Thus, we can see that there is a trade- 
off involved in designing a redundancy 
scheme. It's desirable to choose a small 
module size for primary/redundant sub- 
stitution, to minimize the amount of 
good circuitry that must be thrown away 
with the bad. However, it's also impor- 
tant to minimize the amount of inter- 
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connect wiring required to effect the 
substitution of redundant circuitry into 
the system, to avoid yield loss from that 
wiring. 


In 3-р 

In designing the yield policy for the 3-D 
Computer, we considered both of these 
factors. The small size and relative in- 
dependence of the circuitry in the func- 
tional cells make it natural to introduce 
redundancy at the cell level. Further- 
more, the machine's physical structure 
requires the redundant elements to be 
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located close to the units they are in- 
tended to replace. Finally, the large 
array size requires a substantial amount 
of redundancy. 

These factors led us to adopt a 2-to-1 
redundancy approach for our 32- by 32- 
element machine, in which every func- 
tional cell on each wafer contains two 
identical circuits. 

The primary and redundant circuits 
have separate I/O pads to make defect 
detection easy at wafer-level testing. If 
both primary and redundant circuits are 
functioning correctly, no action is nec- 
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Photo А: A 3-D circuit with microbridge i interconnects. The жене 
connects the primary circuit to its redundant counterpart. 
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essary. If one of the two circuits is 
faulty, however, it's manually discon- 
nected from its microbridge footpad 
with the aid of an ultrasonic cutter. The 
remaining circuit supplies the function- 
ality for that node. If both circuits in any 
given cel] are bad, then the entire wafer 
is discarded. 

This particular scheme, coupled with 
the microbridges, has subtle benefits. 
Normally, disconnected redundant cir- 
cuits are easy to test but require more 
elaborate steps for repair (need connect 
capability), while normally connected 
circuits are easy to repair (cut only) but 
faults can't be easily diagnosed. 

In 3-D circuitry, the primary/redun- 
dant circuit pair is connected by a 
microbridge after the testing is com- 
plete (see photo À). Thus, testing is rel- 
atively easy because you can test the two 
circuits independently. 

The control circuitry at the periphery 
af the processor array also needs redun- 
dancy to be able to tolerate processing 
defects. Each row of circuits in a 3-D 
array is controlled by two identical pe- 
ripheral-control drivers: one to the east 
and one to the west, providing 100 per- 
cent redundancy to the control circuitry 
and affording tolerance for at most one 
open line defect per row. The control 
signals are distributed over the array 
with tristate drivers, which can be inde- 
pendently disabled when testing at the 
wafer level or if the circuitry or tristate 
driver on one side is faulty. 

Although the 100 percent redundan- 
cy scheme was proven to be adequate for 
the 32 by 32 arrays—67 percent of cir- 
cuits received from the silicon foundry 
were brought to 100 percent functional- 
ity —it's not enough for the larger arrays 
under development. However, by add- 
ing the possibility for primary cells to 
share the redundant circuits, the yields 
improve dramatically. 

Local sharing is also of considerable 
importance in dealing with clustered 
defects. For our 128 by 128 and larger 
arrays, we will use a 50 percent redun- 
dancy approach, but allow each spare to 
be coanected to two primary circuits 
and each primary circuit to be con- 
nected to four spare circuits. The ex- 
pected yield of 100 percent functional 
circuit arrays using this approach for 
both the 128 by 128 and 512 by 512 
arrays is more than 90 percent. 


on a 4-inch wafer. The 512 by 512 arrays 
will require 6-inch wafers. 

The main factor determining the max- 
imum practical size of microelectronic 
circuits is the decline of vield with in- 
creasing chip area. The large array sizes 
planned for the 3-D Computer make 
yield a primary concern. (See the text 
box "The Yield Problem" at left.) 


Working Wafers 

By far the majority of the processing oc- 
curring in the 3-D Computer takes place 
in the Accumulator and Shifter wafers. 
Each cell of these wafers has a 16-bit 
serial-memory register for data storage, 
and CMOS circuitry to provide the re- 
quired logic functions. The cells of the 
Shifter wafer (see figure 4) not only 
store data but also perform lateral data 
transfer between adjacent processors in 
the array. Each Shifter cell has direct 
nearest-neighbor communications with 
others on the same plane and can pass 
data values north, south, east, or west on 
the array. Under software control, data 
within each Shifter cell can pass to any 
one of its four nearest neighbors in the 
array independent of the vertical data 
buses. Thus, multiple planes of data can 
shift laterally while processing is execut- 
ing on the stack data buses. These inde- 
pendent neighbor-communications paths 
enable stack I/O during processing. 

The Accumulator circuitry (see figure 
5) is similar in complexity to that of the 
Shifter. The main features of the Accu- 
mulator are full adder and a bidirectional 
shift register. The Accumulator provides 
the functionality for arithmetic and basic 
logic. It also participates in normalizing 
floating-point numbers. For example, 
two's-complement subtraction is accom- 
plished by allowing a "carry" to be in- 
troduced into the least significant bit of 
the word prior to executing the arith- 
metic operation. (The bitwise inversion 
of the subtrahend required by two's- 
complement subtraction is provided at 
the output of the Shifter cell circuitry.) 

The other three wafer types, while not 
absolutely essential to the operation of 
the 3-D Computer, serve to speed up the 
execution of various algorithms. The 
Replicator wafer can rapidly propagate 
data values across an entire array. 

The Counter wafer can count the num- 
ber of occurrences of a single-bit piece of 
data in a single clock cycle. А normai 
Accumulator cell could be used for this 
purpose, but it would require a full 16 
clock cycles to tally each single-bit oc- 
currence. This capability is very useful 
in calculating histogram distributions of 

continued 
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Table 1; Processing times for various operations on a 10-MHz 32- by 32- 
element 3-D Computer. Ail times are in microseconds. 


Operation Time 
Data move (SHFT 1 — SHFT 2) 1.8 
ADD (ACC + SHFT — ACC) 1.8 
MULTIPLY (ACC x SHFT - SHFT) 42.2 
DIVIDE (ACC + SHFT —^ ACC) 127,1 
SQUARE НООТ (ACC -+ ACC) 152.6 
Sobel edge operator 54.3 
256 x 256 matrix multiply 12.0 
256 x 256 B-bil histogram 1.7 
256 x 256 matrix inversion 10.2 


Table 2: Characteristics of existing and future-generation 3-D Computers. 


Processor array 32 x 32 128 x 128 512 x 512 
size (current) (under (future) 
development) 


Circuit size 1" x 1* 2.5° x 2.5" 4” x 4" 
Circuit technology (CMOS) З um 2 um 1um 
Clock frequency 10 MHz 10 MHz 10 MHz 


Processing throughput 600 x 108 OPS 10 x 109 OPS 160 x 109 OPS 
(390MFLOPS) (6.2 BFLOPS) 


System voluma 1.3cubicinches 2.5cubicinches 7.5 cubic inches 
System weight 170g. 2256. 4704. 
System power 1.5 W 500-100 W 100-150 W 


Photo 1: А “hand-held” computer. The 1-inch square in the black section is the 
32- by 32-element 3-D Computer. 


image data, an operation important in vi- 
sion processing for image segmentation. 
Comparator hardware also exists 
mainly to speed up operations that could 
be performed more slowly by the Accu- 
mulator circuits. Each cell of a Compara- 
tor wafer contains a 16-bit register into 
which a reference value can be loaded, 
together with circuitry for performing 
serial-magnitude comparisons. 


It Works! 

Additional constraints apply if wafer 
scale systems are to find widespread use: 
They must be moderate in cost and size. 
While state-of-the-art general-purpose 
supercomputers such as the Cray X-MP 
can approach the lower end of the pro- 
cessing speeds required—from 10" to 
10°? operations per second—they fall far 
short of the size and cost constraints. 

Table | summarizes performance for 
several primitive operations, as well as 
for some algorithms frequently encoun- 
tered in image processing. Note that the 
indicated operations are completed ev- 
erywhere on the array in the indicated 
time. Consequently, while some opera- 
tions, such as multiplication, appear to 
occur relatively slowly, the aggregate 
throughput of the array as a whole is 
enormous. 

The 3-D Computer (see photo 1) dem- 
onstrates the feasibility of the wafer ap- 
proach. The operational characteristics 
of the 32- by 32-element machine and the 
proiected characteristics of the 128- by 
128-element 3-D Computer currently 
under construction аге summarized in 
table 2. We hope to have the 128- by 128- 
element machine running by mid-1990. 
The projected characteristics of a 512- by 
512-element 3-D Computer (planned for 
mid-1994) are also included. 8i 
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Some of the transputer 
boards and packages 
available 


15-MHz T414 


IN DEPTH 
PARALLEL PROCESSING 


Boards and Boxes 


TM 4-20 € T414) 


With 4 
TM 8-20 (20-MHz T800) 
With 1 megabyte 


from $1495 
(One 20-MHz T800 and up 


to 16 megabytes) 
Monoputer2 from $2395 
(One 25-MHz T800 and up 


New desktop 
parailel-processing 
microcomputers 


Cogent XTM.. from $19,800 


20-MHz T414 

20-MHz T800 

25-MHz T800 

INMOS Corp. 

P.O. Box 16000 

Colorado Springs, CO 80935 
(719) 630-4000 

Inquiry 955. 


Multiple Т8005 

(minimum of two) 

Cogent Research, Inc. 

1100 Northwest Compton Dr. 
Beaverton, OR 97006 

(503) 690-1450 


Inquiry 959, 


Z-1000 ................ 
Up to six 803863 
Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, 11. 60025 
(800) 842-9000 
Inquiry 960. 


to 16 megabytes) 
Biputer .................. $3495 


(One 20- MHz T414, one 20- 
MHz T800, and 2 
megabytes) 

(Can get up to 8 megabytes) 


Levco Corp. 

6160 Lusk Blvd. 
Suite C-100 

San Diego, CA 92121 
(619) 457-2011 
Inquiry 956. 


TG2 Multiprocessor 

(Two 15-MHz T414s)... $1995 
For (ВМ PC and compatibles 
Definicon Systems, Inc. 

1100 Business Center Cir. 
Newbury Park, CA 91320 
(805) 499-0652 

Inquiry 957. 


TransLink Card 

(Four 20-MHz T4145 and 4 
megabytes) 

TM 4-15 (15-MHz T414) (Can get up to 16 — 

With 1 megabyte 

With 4 megabytes 


Monoputer2 ....... from $995 
(One 20-MHz T414 and up to 
16 megabytes) ` (508) 746-7341 


Inquiry 958. 


| Г MOST COST- 
| EFFECTIVE STATISTICS 
PACKAGE AVAILABLE 


Whether for industry, education, government, or pure research, no other statistics package can compare to Microstat-ll in 
areas of coverage, accuracy, ease of use, and value. Just some of Microstat-lI's features include 


ш Descriptive statistics (mean, standard = Hypothesis tests: mean or proportion B Factorials, Permutations, 
deviation, variance, kurtosis, a Nonparametrics: Wald-Wolfowitz, Combinations 
skewness, etc.) Kruskal-Wallis, Wilcoxon, etc. B Up to eight times faster than the 
в Regression Analysis: Simple, = Time Series: moving average, competition without loss of accuracy 


Multiple, Stepwise Multiple, forward centered moving average, deseason- п Online help plus easy to use keyboard 


and backward alization, exponential smoothing or mouse input: no complex 
ш Correlation Analysis: matrix and cross 8 Probability Distributions: Normal, t, command language to learn 

products table F, Poisson, etc. 8 Unequal case sizes, missing data, and 
= ANOVA: Oneway, Twoway, Twoway B Frequency Distributions: value or aliased data 

with replicate range. и Easy to use data entry system with 
в LSD, Duncan's, Tukey, Newman- в Scatterplots (with simple regression) file import capability 

Keuls 8 Only three disks—not copy protected 
ш Crosstabs and Chi-square B Expanded user's manual 


Requires an IBM PC, XT, AT, PS2 or compatible 
with 512K of memory 2 floppy disks or a hard drive. 
Price: $395.00 with 30 day money back guarantee. 
Demo available for $19.95. Please include $4.00 for 
shipping. For information, call or write: 


ECOSOFT INC. 
6413 N. time Ave. м [ndianapolis, IN 46220 


1-800-952-0472 


1-317-255-6476 


— ECOSOFT 
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А dynamic information industry 
offers 
quality, innovation and value. 


Once the made in Taiwan label 
usually went with low cost garments 
and simple electrical appliances. Not 
any more. Taiwan has moved ag- 
gressively into the information in- 
dustry -- in everything from com- 
puters and peripherals to software and 
advanced telecommunications equip- 
ment. From nowhere just a few years 
ago, Taiwan today ranks as one of the 
world's largest producers of informa- 
tion equipment. 


Much of this gain has been home- 
grown. Although big name computer 
and peripheral manufacturers find the 
island a remarkably congenial produc- 
tion base, the exciting fact about 
Taiwan's emergence as a major player 
in this industry has been the develop- 
ment of a large number of local 
manufacturers and suppliers. Unlike 
countries like Singapore, which main- 
ly assemble components, the informa- 
tion industry in Taiwan has been built 
from the ground up -- beginning with 
such basics as petrochemicals, plastics 
and fine chemicals. 


Local entrepreneurship and innova- 
tion, with a strong assist from foreign 
investors and expatriate Chinese retur- 
ning with their experience in the U.S., 
have added to the industry's market 
driven dynamism and innovative flair. 
The government of the Republic of 
China has helped with incentives and 
R&D support, recognizing early that 
computers and related products would 
be a mainstay of the economy in the 
"905. 
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New Boy On The Block 


Taiwan's information industry is of 
recent vintage, really getting underway 
only around 1980. By 1987, however, 
with over fifty thousand workers the 
hardware side alone was producing 
$3.8 billion in goods -- up 79% over 
1986. 


(highlighted quote) 

By the end of 1988 Taiwan is ex- 
pected to be the world's sixth largest 
hardware producer. 


These gains have been matched by 
an increasing share of the world 
market. in 1987 Taiwan’s hardware 
producers captured 2.4% of the world 
market, almost double the 1.45% 
share in 1986. This made Taiwan the 
world’s seventh largest manufacturer. 
By the end of 1988 Taiwan is expected 
to be the world’s sixth largest hardware 
producer. 


Taiwan's Hardware Production 
Surges 


Strong Export Growth 


Almost all of Taiwan’s hardware 
production is exported - $3.7 billion in 
1987, Here agein the 79% growth rate 
is far higher than the 10% world 
average. Expectations are for Taiwan 
to maintain its fast track pace for at 


least, the next three to five years, bas- 
ed or current investment, high produc- 
tivity and industry competitiveness. In- 
formation industry products now ac- 
count for more then a third of all 
Taiwan's electronics exports 


Exports Pace Information In- 
dustry Gains (TABLE 2.) 


TABLE 2. Annual AOC Export of Information Products and Components 


Mini Computer 


miro Computer| БЕСІН 
wwe  [ 9 _ 
EN 


| Terminsi 


Other 

Peripherals 
Information 891 
Product (%) (88.796) 


= 


peripherals to Taiwan s export profile. 
[n particular, the island remains one of 
the world's most important suppliers 
of video display monitors. 


A second trend is the enormous 
growth in exports of microcomputers 
and related peripherals. These are 


Value Unit: USS 1 Million 
Volume Unit: 1,000 Units 


Growth 


ooo | 
Rate {4} 


| ue 


Sources: MIC, Instilute for Inlormation Industry, ROC 


Looking at the 1987 totals, four 
clear trends are apparent. The first is 
the continued importance of 


TABLE 1. Information industry Production Value o! Major Wortd Producers 


Sources: MIC, institute for Information industry, ROC 
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rapidly becoming the mainstay of the 
Taiwan industry. Between 1984 and 
1987 the number of microcomputer 
markers almost doubled, increasing 
from 19 to 35, This has brought a 
broadening of the marketplace. 


Boom in Microcomputers And 
Color Monitors | TABLE 3.) 


A third key trend is the boom in 
computer component exports. 1n 1987 
these totalled almost 40% of all infor- 
mation industry exports compared to 
34% in 1986. 

Finally, there is the role of foreign 
companies, both as manufacturers and 
purchasers. From the outset, foreign 
investors have been an important part 
of Taiwan's information industry. But 
with the rapid expansion of reliable, in- 
novative home-grown companies, able 
to meet international quality stan- 
dards, opportunities for OEM sourc- 
ing in Taiwan have greatly expanded, 
As a result, last year for the first time 
OEM exports surpassed foreign in- 
vestor shipments. Foreign company 
output and OEM now account for 
80% of Taiwan's hardware produc- 
tion, highlighted quote 


offeri ngs ^to s sti 
buyer intere st are e pe му. 
personal t - putoro HE n 

standing market va alu 

the s no won 1. 

байк Taipi pei, - ith over 
exhibitors from among Taiwan ba: 
and international n nar nufa cturers, 
attracts leading buyers fr аг OU une C 
the globe. You'll want t o join th әт at 
this sourcing extravaganza. 


E hint 


Organizers: P 


& " CHINA EXTERNAL TRADE 
Ep DEVELOPMENT COUNCIL 


Venue: TWTC EXHIBITION HALL 

5 Нвіпуі Road, Section 5, Taipei 10509, Taiwan, 
Republic of China 

Tel: (02)725-1111 • Fax: 886-2-725-1314 

— 28094, 10571 TPEWTC 


зн., No. 2 Ра Teh Ва, керетін Taiwan, R.O.C. 
Tel: (02)7764249 • Fax: (02) 7764410 
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TABLE 3. Annual Growth of ROC Information Produci Market Share Unit: % 


ITEM 1984 1985 1586 1987 
Micro Computer 19 28 30 35 
"—— 
Disk Orive 11 5 5 5 
Terminal 26 26 24 19 
onim Color В 14 19 24 
— | NN i 
| Total 100 | 100 100 100 


Sources: MIC, Institute for Information Indusiry. ROC 


Last year for the first оте OEM ex- growth, with the annual gain averag- 


ports surpassed forcign investor | ing almost 50%. Software production 
shipments in 1986 was valued at $120 million. 
This involved some 265 firms —- three 
times the number in 1981, This rellects 
the impact. of the expanding 
The Rise Of OEM  ! TABLE 4: ) microcomputer market. 


Import Opportunities Open Up 

Increasing Software Production 
Informalion products are imported 
either for local consumers or for 
manufacturers who re-export the pro- 


Software production in recent years 
has also demonstrated significant 


TABLE 4: Type of Production of ROC Information Products Unit: % 


Type of 


Business 


Local 
Business 


Local 
Business 


Foreign 
Business 


Foreign 
Business 


Local 


Business 


ssauisng 


Microcomputer 


Orsk Drive 


Printer 


Terminal 


а Гаа [= [= [в [аа 
С\һег 

25 67 
Peripherals 30000060000 
| Components 


me CHTSEACREREAESEAERTALX 


Source: MIC, Institute for Information Industry, ROC 
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ducts once installed in assembled units. 
Because of strong internal and axler- 
nal demand the value of imports climb- 
ed 39% in 1987 to $813 million. 


Historically Japan has been 
Taiwan's major supplier, eapecially of 
printers, with the U.S. second. In 1986 
the respective market shares were 45% 
and 330%, |n 1987, however, the U.S. 
began to narrow the gap slightly, 


The local Taiwan information 
market today is worth more than $500 
million for hardware and over $600 
milhon if software is included. In 1987 
more than 70% of the microcomputers 
sold in the market were produced 
domestically, 


By contrast, although the island pro- 
duces a wide variety of general purpose 
monitors, in value Lerms some 60% of 
the video moniters were imported 
mainly high resolution color monitors. 
Similarly, while Taiwan makes Chinese 
and 3270 terminals, the latter for IBM 
host mainframes, 70% of all terminals 
were imported, 


WHO'S WHO 
IN TAIWAN'S 
INFO 
INDUSTRY 


A handy guide to 
some of the most 
exciting companies 


Typical at the dynamic home-grown 
companies reshaping Taiwan* ínlormation 
industry is Chien Hou Electronics, a manu 
tacturer of video display datas Since its 
establishment in 1981 the company has 
avereped а 40% growth rate annually 

The company now has seven assembly 
lines, with production running at 40,000 
sets a month. All rold thirty ditterent models 
are offered, including 12”, 14" and 15" 
monochrome monitors, and 14” color 
manitors.Monochrome monitors acount Юг 
approximately 7030 of the output, with the 
main markets being Europe and Southeast 


Ача 


GYG ONLY MAKES THE BEST MODEMS 


MINI-MODEM 

* Bell 103/212A, CCITT V.22/22bis 
300/1200/2400 bps data transmission 
(Model MM-24) 

* Bell 103/212A, CCITT V.24/22 
300/1200 bps data transmission 
(Model MM-12) 

* Package including modem holder 
and carrying pouch 


$М-24М 2400 bps Modem with MNP Class 5 
* Вей 103/212A, CCIT V.22/22bis 

* 300/1200/2400 bps 

* MNP error correction Class 5 


SM-96M+ 9600 bos V.32 Modem 

* CCIT V.32/22bis/22, Bell 212A 

• 1200/2400/4800/9600 bps Full/Half 
Duplex operation 

* MNP arror correction Class 5 

* Fully AT command set 
compatible 


IBM PS 2, Zenhh, and Toshiba ore сущие trademorka of Inigmahonol Business Machines Corp.. Zenih Dato Systems, ond Toshiba іс. respectively. 


eve MODEM SERIES 
BELL 103/212A BELL 103/2124, CONT V.21/22 
300/1200 BPS EXTERNAL MODEM 300/200 wheres MODEM 
FOR IBM 5060/80 


BELL 103/212A BELL f03/212A, СОЛТ V.22/22 BIS 


300/4200 BPS INTERNAL MODEM нв BPS INTERNAL МОРЕМ 
ans RACIONES ODD 
BELL 103/212А, ССПТ V.22/22 BIS BELL 103/212A, CONT V.22/22 85 
300/1200/2400 BPS EXTERNAL MODEM J3OQ/120CV2400 BPS INTERNAL MODEM 
FOR ZENITH LAPTOP COMPUTERS 
SUPERSPORT AND TURBOSPORT 


BELL 103/212A. CCIT V.22/22 BIS BELL 103/212А, CONT У.22/22 95 
30071200/2400 ВРУ INTERNAL MODEM 300/1200/2400 BPS INTERNAL MODEM 
FOR TOSHIBA LAPTOP COMPUTERS 
71400 PLUS, T4200. 13100 AND T5100 


VG CORPORATION тео tice 
rar 658 Tun ме SRo ЖОЕ mmu 
Sales Опсе 
uo (2 755.244: 3 Tal (208) 435-5076, Fax: (408) 435-5075 
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Chien Hou believes quality control and 
К & D are basic to the company's pent 
success. The R & D effort is now concen- 
trating on а 19" CATYCAM monitor іп 
color and monochrome that should be ready 
by early 1989. 

For its display datas Chien Hou has by- 
passed developing а multisync monitor, 
opting instead to ofter a VGA Plus monitor 
that incorporates multi-sync resolution with 
the firms DATAS VGA Plus Card. This 
allows the user to have VGA functions at a 
cost less chan that of a multi-xync monitor, 

Chien Hows CGA units will display 64 
colors beside green and amber. The EGA 
version s interfaced resolutions are 640 x 200 
and 640 x 350, with a dot pitch of О. 31mm. 


Datacomp has twenty engineers tor 
product Ё х D. The turn around time tor 
custumer-designed (or assisted) products 
averages Four to eight weeks. The company 
albo has its own designs and innovations. 
For example, it has managed to reduce the 
size of a standard IBM keyboard by over 
40" 9. Membrane keyboards have also been 
developed and will go into production this 
month. 


Only four years old. Datatronics Tech- 
nology is already one of Taiwans leading 
manutacturers of computer peripherals and 
data communications products The company 
employees ВО stafl, of wham 30 hold Masters 
and B.S. degrees in computer science and 
data communications. A Растогу rwice the 
size of the companys present tacility is 
now under construction. 

Datatronics is especially strong in modems, 
producing 250,000 annually. Most ot Data- 
tronics modems are «old under the Discovery 
brandname, although the company welcomes 
private labels and customer designs 

The auto-dial, auto-answer modems 
available trom Datatronics are in a series 
ot standalone, pocketsize and card version 
models. meeting Bell standards and CCITT 
recommendations for dial-up and leased-time 
opcrations in both synchronous and asyn 
chronous modes, having been granted FCC 
tcgsitration and cortification, as well as 
PTT homologation in several other countries, 
the modems are permitted for direct con- 
nection on telephone lines and networks. 
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Besides modems, Datatronics also pro- 
duces pocket-sized acoustic couplers. The 
size of a cigaretre package, these couplers 
are suitable for usc with portable computers 
tor data communication in hotel rooms or 
public telephone booths, where direct con- 
nection to the telephone line is not possible. 


Digitech Computer is also only four years 
old. it is part of the $300 million diversified 
Chia Ho group, whose activities include 
chemicals, textiles and financial services, 
as well as computer products. 

Digitech produces fax cards, handy 
scanners, terminals, emulation cards and 
printer converters. For example, the company's 
new цах CWS ВСЕ is а personal computer- 
based, CCITT Group ІІІ compatible fax card, 
It consists ol software, a special board and 
an auton box to be installed on IBM PC/XT 
or compatibles, lt has passed FCC part 15 
and 68 testing and has becn approved by 
Taiwan's PTT. 

Digitax’s CSW-18GF is а powertul com- 
putcrized faosimile system. lt supports high 
speed communication fax, image processing, 
data processing, file transter and electronic 
mail box. [nstant-timing multi-message and 
multi-address transmission allows à maximum 
ot 16,000 messages to be stored and transmitted 
simultaneously. 


Godspeed - data missing/data to come 

By comparison Goodway is one ol the 
Taiwan industry's older data communications 
equipment manufacturers. Established in 
1974 it has sales on the order ot $6.8 million 
a year 

The companys product range includes 
computer cable data switches, APP-NET 
and plus tphone net compatible), SCSI 
terminators, and Apple Talk compatible tor 
the last two years kits. 

User-triendly, reliable, competitively 
priced products are the keys the six-year 
old Guis's success. This approach 15 reflected 
in the company s sales statt — mainly drawn 
trom the computer science and business 
administration fields, most with MBA or MIS 
degrees Нот the U.S. This allows has sales 
statt to react quickly to the needs ot the 
marketplace and teed that intormation 
intelligently to the company’s К & D staff. 


UUU ae 


Guis has two main product ranges. The 
first is telecommunications products including 
intelligent telex terminals, PCI ax systems, 
fax/scanner/copiers, plain paper tax machines 
and personal fax machines. The second line 
involves such image processing equipments as 
desktop scanners for mid-range applications: 
a tlat-bed, book-type professional scanner: 
and a Мегоок Window-based software 
package lor image processing and editing. 

Quiss intelligent telex (Telewriter 841) 
incorporates the functions of telex, TUX 
DDD, word processor and electronic mail 
into a desktop unit. The WINNER Microsott 
Window-based package can support the 
image tile formats of Windows Paint, Paint 
brush and other popular graphics programs 
Scanned images may be merged with images 
in memory and freely mixed with text on 
the screen. 


СМС is one ot Taiwans more important 
telecommunications and desktop publishing 
device manufacturers. Established ап 1979, 
the company has achieved strong growth 
by concentrating on the development and 
integrated design of original and stare-ot- 
the-art computer peripheral The company 
has 200 highly-trained technical май as 
well as advanced design, testing and produc- 
tian equipment 

GVC currently offers a line а Hayes- 
compatible 1200 and 2400 baud modems in 
external, stand-alone models, including a 
pocket-size model; as well as internal plug 
in madels, tor both PC and PS/2 systems. 
All are compatible with Bell and CCITT 
ап ат». іг also has a new 9600 baud stand- 
alone modem with V 32 compatibility and 
the lul! Hayes-AT command set 

In addition to modems, GVC has deve- 
laped desktop publishing peripherals The 
company's tirst entry is an optical mouse, 
with a high resolution vf 250 dots-per inch 
By the end of this year, СМС, will also 
introduce a handy scanner and a PostScript 
Laser Printer controller 

СОУС n particularly interested in meeting 
the needs of OEM customers who need to 
tut production costs to remain competitive 
GVC believes it 15 the best possible off shore 
partner. tor design a» well as production, 
especially for companies that need to come 
out with innovative new products. 

It welcomes customer-designed products, 
because its engineering team is experienced 
with all phases of microcomputer R & D. 
This gives it the flexibility to cope with 
design changes and engineering changes on 
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the production line, preventing costly delays. 


Honotron is a peripherals manufacturer. 
This month, the company will announce a 
new Key-Mouse at the Comdex show. The 
Key-Mouse offers the advantage that it can 
be connected directly to the keyboard, 
without the need of any additional port. 
Honotron also offers computer keyboards 
for IBM PC/XT/AT and PS/2 and compatibles. 
These are of the membrane type and have 
а real two-step tactile feeling. 


Labway is just a year old, but already 
has sales pushing the million dollar mark. 
lts products include 5.25" external FDD«s 
for the entire PS/2 family; mouses (two- 
button, Din connector) again for the whole 
Р5/2 family; RAM cards for PS/2 model 50/ 
60; mouses (tree-button, BS-232 connector) 
for PC-XT and AT; NEAT Motherboards; 
and NEAT BIOS. 

Labway's external FDDs can read/write 
and format both 360kb and 1.2 mb; and 
require no expansion slots, interface card 
or power supply. The mouses offer high 
tracking speed; provide a test program and 
menu creater; and are 100% IBM mouse 
compatible. 


Lyi-Cheng Enterprise is а good example 
of the way Taiwan companies grow and 
adapr to changing market conditions, 
acquiring new skills and technology along 
the way. Founded in 1877, the company 
began as a producer of radios, TVs, and 
arcade game machines. 

Since then, Lyi-Cheng has grown 75-fold 
in terms of capital, built a new modern 
production facility and shifted to XT/AT 
(8088, 80286, 80386) personal computers 
and peripherals. Toral production capacity 
now is 16,250 PCs a month. 
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Maxas Industrial began operations two 
years ago as a sourcing agent for companies 
located in Singapore and the United States. 
Soon thereafter, the company moved into 
manufacturing itself. Today Maxan is an 
integrated company with the resources to 
engineer, manufacture and market technically 
advanced, high quality, electronic computer 
equipment. 

Maxan views its main strengths lie in 
strong P & D and manufacturing divisions. 
lt focus is In data communications, but it 
also has experience designing other products 
for OEM clients. 

In product development the company is 
oriented towards non-systems hardware. [t 
emphasizes data transmission and PC-related 
add-on products. It has in-house electronic 
circuit and mechanical design capability, 
as well as some ability in software and 
firmware development. 

On the manufacturing side Махап5 
strengths include: manual assembly of elec- 
tronic board level and basic box products; 
quality control and assurance; production 
process design and engineering; non- 
temperature cycling burn-in; functional 
testing and diagnostic tests; and parts pro- 
curement. 

Products developed and carried by Maxan 
include dial-up 2400 BPS Hayes-compatible 
modems; group 3 compatible 9600 BPS fax 
cards; ethermax control cards IEEE 802.3 
compatible control cards for ethernet LAN; 
and IEEE 802.3 compatible ethernet local 
repeaters. 


Founded in 1981, RCS Technology Cor- 
poration is a well-estabished manufacturer 
and exporter of anti-static, anti-radiation 
(МЕР) products. It is a subsidiary of Taiwan's 
Daikyo Petrochemical Company. 

RCS Technology s VDT filters eliminate 
giare and reflection; enhance picture contrast; 
block VLF radiation 98.9%; and dissipate 
static electricity 100%. The filters provide 
the highest resolution screen available, 
virtually and dust accumulation, are effective 
on both color and monochrome VDTs and 
are available for curved and flat monitors. 


Real Time Industrials RTA-03E Multi 
RS-422 serial adapter (4 porte) is designed 
for IBM PC AT or compatible computers. 
It offers an asynchronous communication 
protocol and can use an EIA 422 industrial 
standard interface. The communication 
distance is up to 3000 feet, with a baud 
rate of up to 58K BFS, 

Real Time's fax card is compatible with 
PC/XT/AT/386 or Р5/2 model 10. FCC 
approved, it is compatible with CCITT 
V.29 and V.37, TER, T4 and T30. 

Real Time also offers the ВТХ-028 B255 


plus card, a programmable input/output 
interface for PC/XT and PC/AT. It is suitable 
for design and experimentation. Іс contains 
96 1/0 lines; six independent 16 bit counters, 
each with a count rate of up to 5 MHz; and 
two programmable interrupt chips. 
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8. The finished form in Reduced 
View at 1:24:32 Р.т. 


Create a professional form in less than 15 minutes!!! 


5. Type and place sub heading. б. Use tool 7 to add multiple lines. 7. Make connecting lines invisible. 


А CERFORM is an MS-Windows application. АП the 
advantages you enjoy and rely on from Windows, like 
ease-of-use and excellent graphics, are at your fingertips 
when you use ACERFORM. With ACERFORM, lines 
can be as thin as a strand of hair or as thick as your 
pencil. For frame and text backgrounds you have 16 
patterns to choose from. 


Corporate logos and other images are easily loaded and 
sized. With SoftFont, character styles come in a wide 
variety of shapes and sizes -- and the fonts you select 
are shown right on the screen, just as they appear on 
your printed form. 


Selectable line widths range from 0.5 ст to .01 cm. 


ACER FORM 
ACER FORM 


Actual loaded image. 


Loaded, resized image. 


ACERFORM offers a comprehensive toolbox with 12 
tools to aid you in drawing lines, loading and cropping 
images, and typing or loading text. There's also a tool 
especially for block operations, such as saving a part 
of your form for loading into another form or uniformly 


editing parts of your form. 
о ШЕ 
Ел (УЛАЙ 
ПІН -! 
БАҒА E] 


ACERFORM’s text editing 
feature allows you to utilize 
data from several sources. 
You can key in directly from 
your keyboard or load data 
stored іп WordStar, 

dBase ІП Plus 


and Lotus 1-2-3. 
The ACERFORM Toolbox offers an 
unprecedented range of form tools, Circle 421 on Reader Service Card 


Worldwide inquiries, contact: 
Publishing 


The Third Wave c. 


Dept. K, 977 Min Sheng East Road, Taipei 10581, Taiwan, R.O.C. 
TEL:886-02-763-0052 TLX:29335 THIRDWVE FAX:886-02-765-8767 


ІВМ, PC/XT/AT ond Р5/2 are 


registered rrademark of Ashton-Tate, Imc. Lotus and 1-24 are registered rrademarks of 


Accerrorm enables both mouse and keyboard users 
to develop a form efficiently without dealing with compli- 
cated screens and strange codes. The command menus 
and form tools complement one another to make form 
building a logical and simple process. 


ACERFORM supports most laser printers and is for use 


on IBM PC/XT/AT/386 & PS/2 compatible systems. 
Write us today for more details. 


USING ACERFORM YOU CAN: 


Ш Merge data from external sources as you print. 


ш Easily draw lines and frames and place them 
on your form accurately. 


Ш Load, place, crop and size images accurately. 


№ See the actual form and all font typefaces and 
sizes on your screen as you work. 


№ Fill out the form partially, or not at all. 


Vault Corporation 
CALL: 1(800)445-0193 
In CA: 1(800)821-8638 


Major credit cards accepted. 
The Third Wave is a member of the ACER Group 


————— 


irnudemarks of International Business Machines Corp. WordSter is a registered trademark a MicroPro, fac. dBase ІП Pha із ә 
the Lotus Development Corp. Windows is a reg 


trademark of Microsaft Corp. 
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Royal Information Electronics (TRL) 
has been making quality monitors for ten 
years. Emphasizing product quality and 
reliability, as well as after-sales support 
TRL has twenty quality control and quality 
assurance engineers in its 300-man workforce. 

Тһе TRL moniter series features a 
streamlined, elegant design and offers complete 
IBM =PCAXT/AT/PS2 compatibility. The 
enhanced high resolution, high contrast, 
dark tint, non-glare screen gives sharper 
images. The tilt and swivel base allows casy 
adjustment, with readily accessible control 
switches. 


The Taipei Computer Association is one 
ot the major driving forces behind Taiwan's 
emergence as a major player in the world 
information industry. Founded in 1974 with 
less than 30 members, today the association 
has morc than 1700 members, including a 
number of major toreign companies, Corrently 
chaired by Stan C. J. Shih, president ot 
Acer, the association's activities range from 
voftwarc development and market research 
to anti- counterfeiting and international 
cooperarion. 

Part of che association's mandate is to 
expand worldwide recognition of the Taiwan 
information industry This involves both 
encouraging tarcign firms to locate offices 
and production facilities on the island; and 
helping gain approval for Taiwan-made 
products, 

In order to encourage foreign investors, 
the association actively works with the 
ROC povernment and the Institute for the 
Intormation Industry to improve the overall 
investment environment. It also helps foreign 
firms identity local product-makers Юг 
sourcing. 

The association sponsors two trade shows 
annually Each June it organizes Computer 
Taipei, the largest computer products show 
in Taiwan. This year the show was attended 
by 4,000 foreign buyers and logged more 
than $7 2 million in sales 

In April the association stages Softex 
Таре as a venue tor sottware developers 
and buvers The show includes seminars and 
displays ot the latest software designs 

The association has been a major force 
in Taiwans anti-counterteiting effort. Re- 
cognizing the cultural aspects of the problem 
where imitation traditionally has been 
regarded as a form of preise — the association 
has sought to raise public awareness of the 
importance of intellectual property rights. 
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Taiwan First Line Computer & Cable 
Corporation is another comparatively young 
company. With an up-to-date, fully integrated 
production facility and a corporate culture 
emphasizing quality control, the company 
seeks to offer customers better quality at 
competitive prices, with on-time delivery. 
Founded in 1985, it now has sales in the 
$4 million range, from cables, data switch- 
boxes, gender changers and similar products. 

Specific products include PS/2 serial 
cables; Appletalk/MacIntosh cables; phonenet; 
Appletalk adapter bits; and SCSI terminators. 


Tatung is not only Taiwan's oldest elec- 
tronics and computer company, it 15 also 
the biggesr, with a true worldwide capability. 
It operates under its own brandname as well 
as on an OEM or subcontract manufacturing 
basis. Total sales, including home applicanes 
and industrial equipment, came to $1.4 
billion in 1987. 

Tatung» product range is enormous, by 
Taiwan standards. For example, it produces 
8088/8086, 80286 and 80386 based micro- 
computers and workstations; as well as disk 
control, graphic control, memory expansion 
and LAN add-on cards. In terminals, Tatung 
makes ANSI, ASCII, and ANSI/ASCII/PC 
terminal emulations; VT-220, DG. 200, ADM 
SA/31, and Wyse 50/60 emulations, 

In monitors Tatung produces monochrome 
(MDA, MGA and MCGA compatible), 
color (CGA, EGA and PGA compatible) and 
plasma display units. К manufactures. dot 
matrix printers; as well as engines and 
controllers for laser beam printers Tatung 
also manufactures FDDs, HDDs, keyboards 
and mouses, power supply units (lincar and 
switching mode), CRTs and telecommum- 
cations equipment 

Looking ahead, Tatung is working toward 
more high end systems products It seeks 
turther integration of Тагипр s system design 
and ASIC design technology. Іс wants соп- 
tinued broadening of CAD/CAM applications 
and an increase in productivity and quality 
in design, engineering and manufacturing 
electromechanics, It aims at the further 
integration of computer and cummunications 
technology. as well as increased application 
of surface maunting technology 


Founded in 1983, Team Technology 
helped pioneer the U.S. market tar Taiwan 
high tech products, introducing its modem: 
at the 1984 Comdex show The response 
tram this initial toray was so overwhelmingly 
positive the company immediarely drew up 
a world marketing plan. In subsequent years 
Team modems were subjected to extensive 
product testing all over the world Current 
production 15 10.000 units а month 

іп Teams product range are 2400 and 
9600 BPS with MNP protocol modems, The 
Micro 1200 is a specially designed pocket 
modem without battery ог АС adaptor 
required Its size is only 2cm › Zem x Item 
All Team modems are provided with Ball 
and CCITT protocols and are Hayes 
command compatible. 

Quality control 15 taken seriously bv 
Tean. From (QC ICT (in aircuit text with 
НР-3065), burn-in test (48-hours), function 
test, AQL test to QA test, every step к 
performed thoroughly. the company has no 
minimum orders and welcomes privare label 
and custom designed orders 

Sixteen of Teams 65 statt are т Roald 
Products under development include a PSA 
modem (2400 BPS) to be announced this 
month: a V.32 modem including V.21 to 
V 32 and Bell 103/212A, which will be 
announced in early 1988; and a LAN card 
a Teamnet/Ethernet interface card available 
next month which will be able to run 
directly Novell's Netware/86, (280 or ELS 
by selecting the NE1000 software driver 


A subsidiary of Acer one ot Taiwans 
largest and best-known computer and 
peripheral manufacturers, the Third Wave 
Publishing Corporanon s the island Бирем 
software peripheral and publicatiuns com 
pany Sales last year were 55 Н million and 
should exceed 510 million this year 

Third Waves product line up includes 
the Generation Adaption Products (GAP) 
series ot. peripherals, designed to provide 
the computer user with the means to bridge 
the technology gap between dilferent 
technology systems — юг example in system 
upgrades and the transport ot data berween 
incompatible systems — Initial. products an 
the market are a line of external drives 
consisting of six models covering all mayor 
түре» of PS/2 РС laptops, portables and 
Commodore applications, tor both 3 5" and 
5 25" tloppy disk media 

The automation industry represents the 
next area where computer technology finds 
increasing applications Third Wave has its 


SmarTEAM 


Offers A Choice 


(206) 745-8045 
SYSCOM 
(516) 765-0570 


CANADA 
BUDGETRON INC. 
(416) 673-7800 


NORWAY 
PROFESSIONAL 
SYSTEM A/S 
(02) 253350 


BENELUX 
COMPUDATA BV 
(0) 73-422045 


ITALY 
DATATEC 
(06) 8321-213 


W. G. 
RVS 
(089) 35-10-071 


„7“ 
udi 


SmarTEAM 2400 

* Bell 103/212A, CCITT V.22/22 bis 

* Auto dial, auto answer, auto speed selection 
* ASYN/SYN operation 

* Fully compatible with Hayes. 


SmarTEAM 2400 мнр 

" Sophisticated error checking and error 
correcting 

“ Provided MNP mode and NON-MNP moda. 

* Compatible with Hayes AT command. 

* ASYN/SYN operation. 


SmarTEAM The Smart Choice 


SmarTEAM 9600 PLus 

* Utilizes the latest MNP class 6 to give error tree 
data transfer. | 

Cheaper telephone bills with the MNP data 
compression provides throughput of up to 
19200 bps with 9600 bps link. 
Battery-backed CMOS RAM preserves con- 
figuration against power failures tor up to 30 
days. 

Communicates with any MNP or NON-MNP 
modem which supporting Bell 103/212A, 
CCITT V.22/22bis/V.27/V.29 modulation 


FINLAND 
MIKROMERIOY 
(90) 550-155 


ICELAND 
TAEKNIVAL 
(1) 68 16 65 


SWEDEN 
DATADRAGET 
(08) 286 262 


GREECE 
SMM» ABEE 
(01) 9715007 


SINGAPORE 
PET 
292-9155 


SAUDIARABI 


standards. AL-JASSIM 
; А (3) 832-2148 
МЫР is trade mask of MICROCOM inc. HAYES в made mark of Hayes Microcomputer Product, Inc 
SS ===: PHILLIPINE 
= к= — 13 ! RANK 
ЕЕ S5mar Team ЖЕЗ 


TEAM TECHNOLOGY INC. 
10 FI.. No. 270, Nanking Е. RG.. 

Sec. 3, Taipei. Taiwan, R.O.C 

Tel: (02)741-4270 (5 Lines) 

Fax: 886-2-7712985 

Telex: 19725 TEAMTECH 


U.S.A. SALES AND SERVICE CENTER 
SmarTEAM INC. 


19205 Parthenia St., Suite #J. Northridge. Ca. 91324 
Tet: (818)886-9726 Service No: (818)886-9729 
Fax: (818)886-6731 
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NEW PRODUCTS: 
ETHERNET LAN CARD 
(10M) 

V.32 MODEM 

SEE US AT 


COMDEX/FALL '88 
BOOTH #3036 


чоһ>әс јорәдс̧ “3074 uowio| 


Keyless Data Collection Series to facilitate 
the processing of information at all levels 
of computerization, The series provides the 
user with a time-saving and cost-effective 
method of data input in a manner that is 
virtually error free. The company's bar-code 
reader liner under this series presently 
consists of four models: a keyboard emulator, 
an RS232/422 interface reader, a portable, 
hand-held reader and an on-line reader 
expendable to a 128-unit network. 

Most recently, Third Wave released 
ACERFORM, a desktop form-composition 
software using the Microsoft Windows 


A, 
> 
A, 
e 
= Pi 


In USA please contact: 
Sunhill Irc. TEL:(206}575-4434 
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MODEM 


BELL 403 (2424 
CONT У241У22/У23/У22 bis 
1200, 2400, 9600 BPS 
AUTO-DIAL, AUTO-ANSWER 
HAYES'" COMPATIBLE 
MNP ERROR CORRECTION 
АСС & РП APPROVAL 


sS DATATRONICS 


Datatronics Technology, inc. 


122 Moning E. Rd, Sec 5. Юе) 10672, Toan, 


lormat. Feature for feature, it offers the 
best software of its kind in the market, but 
is remarkably easy to learn and convenient 
to use. 


Founded in 1984, within а year Ostempor 
Electric's name appeared in Byte іп connec- 
tion with Taiwan computer manufacturing. 
Ostempors president and chief engineer, 
Johnny Chen, takes credit for creating the first 
legal IBM PC-AT compatible computer іп 
Taiwan. 


eDiscovery 2400P Port Modem ™ 
(Pocke -Siro Potloble Modem) 


"Discovery 2100 Acoustic Coupler 
(Pocket-Size Acousht Cup Set) 


s[hscovery 2400HK Modem 
(|al-Up/Leosed- Line/Asyn 
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Since the Ostempor has gone on to other 
achievements. In 1986 it produced a 12MHz 
AT-compatible motherboard with built in ИО 
ports (Mode! 2000 А/В), anticipating the IBM 
PS/2 system. In 1987 Ostempor introduced a 


16 MHz AT-compatible all-function 
motherboard. 


This year Ostempor's successes have in- 
cluded its model 5000X cabinet. This sleet, 
slim, newly designed cabinet is only 37.5 x 
11.5 x 9 cm. The 5000X can be fitted with 
one 5.25" and three 3.5" drives, for a total 
of four. It is also fitted with six horizontal ex- 
pansion slots. Users will especially appreciate 
the triangular front panel, which is inclined 
for easy viewing. 


Four year-old P & C Shiten Enterprise con- 
centrates on computer К & D and manufac- 
turing, while sister company, Paoku P & C, 
focuses on marketing and sales. Together the 
two are pushing toward a $21 million turnover 
this year. 


Р к C Shiten is currently active іп [BM- 
compatible PC/XT/AT computers and 
peripherals as well аз laptop computers with 
a CGA function. By the end of the year they 
will also be producing laptops with EGA and 
VGA functions, 


Paoku is the exclusive distributor for a 
number of European companies, including 
Svenska Micro Data of Sweden; Erni-Compro 
and Panatronic Fareast of Switzerland; C. S. 
E. D. of Belgium; ACM World Trade Center 
of Holland, l. E. E. E. of France; and Edicon- 
sult SRL and Comprel of Italy. 


Together the two companies also supply 
a number of major information industry 
giants, such as Mataushita. 


А 


ү | 
IP 
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SEE US AT COMDEX SHOW 
BOOTH NO.871 (WEST HALL) 


АМ Ps 2 MODEL. IO AND AT ARE REGISTERED TRADEMARKS 
OF THE INTERNATRONAL BUSINESS MACHINES CORPORATION 


IBM PS’? Model 30 Сатира а 


"Price" 


We Are Offering Full Range PCs 
With Better Quality, Service, And... 
of course The Better 


Circle 400 on Reader Service Card 


Circle 410 on Reader Service Card 


LYI-CHENG ENTERPRISE CO., LTD. 


NO. 260, CHUN- YOUNG AD., NAN.KANG, TAIPEI, TAIWAN, R.O.C. 
FAX: 6862-78218 15 


TUX: 12222 LYICHENG 


AC! DIM RAARUTAD WITH RIC A] 
15” BIG MC YNITOR, Wilh BIS Gr 
go ГА | ль T Qt m WU = & Ў Д " 
М I TESTA . а " 2 um Sec 
fE SDAÁISTECSTIÓ | 
° 14* 19” COLOR 
(CGA, EGA, PLUS, VGA, MULTISYNC) 
* 14° MONO 
(SINGLE, DUAL, VGA) 
“ 15" MONO 
(SINGLE, DUAL, VGA, MULTISYNC) 
• 19" MONO 
(SINGLE, DUAL, VGA, 
MULTISYNC) 


CHIEN HOU ELECTRONICS CO., LTD. 
172-1 CHUNG CHENG RD.. TA YA HSIANG 4281C TAICHUNG HSIEN, TAIWAN, R.O.C. 


TEL:(045)872770-9  FAX:(045)672700  TELEX:51149 CHIENHQU 
TAIPEI OFFICE/ TEL:(02)72529B1-2 FAX:(02)7251993 


NOVEMBER 1988 


TEL: 886-2-781- 847 
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147 COLOR VGA MONITOR 
AND VGA PLUS MONITOR 
(HOR: 31.5K / 35.2K) 


"BYTE 33 


иопдәс |оізәдс *5'0o^y помор 
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f" APPLETALK/MACINTOSH NETWORK HARDWARE 
FIGURE (1) APPLETALK ADAPTER KIT 


KS-A-001 | APPLETALK ADAPTER FOR MACINTOSH 
KS-A-001P APPLETALK ADAPTER FOR MACINTOSH 


PLUS 
PATENT IN TAIWAN 
FIGURE (2) & (3) PHONENET* KIT 
KS-A-002  PHONENET KIT FOR MACINTOSH 


KS-A-D03 PHONENET КІТ FOR 
PATENT IN TAIWAN 


FIGURE (4) SCSI? TERMINATERS 
KS-S-004 MALE TERMINATER FOR MACINTOSH 


NETWORK 

KS-S-005 MALE TO FEMALE TERMINATER FOR MACIN- 
TOSH NETWORK 
PATENT IN TAIWAN 

FIGURE (5) SCSI* CABLES 


EXTENSION CABLE, HARD DISC CONTROL CABLE, 
FUE DISC CONTROL CABLE, INTERFACE DATA ‘CABLE 


MACINTOSH PLUS 


### PS/2 KEYBOARD ADAPTER KIT 


FIGURE (6) PS/2 KEYBOARD ADAPTER KIT 


KS--005 Р5/2 KEYBOARD ADAPTER FOR PC AT/XT 
KEYBOARD TO FULLY COMPATIBLE WITH 
PS/2 SERIES 
PATENT IN TAIWAN 


OUR INTEGRATED OU ee FACILITY AND 


T RANGES -- CABLES, GENDER 
CHANGERS, DATA SWITCHBOXES, — ETC. PLEASE 
CONTACT US FOR DETAIL. 


TEFL 
TFL GROUP LEADER: 


TAIWAN FIRST LINE COMPUTER & CABLE CORP. 


Р.О. BOX 12472 TAIPEI, TAIWAN, R.O.C. 
FAX: 886-2-5910004 (REP), 886-2-5942209 (REP) 
TELEX: 29393 TFLKSLEE TEL: 886-2-5925192 (REP) 
PHONENET*, SCS =ê =? ARE REGISTRATED MAAKS OF TFL GHOUP 


AGENT WANTED 


PC ATAT 4 РЗ ABE AEQISTRATED MARIS OF Аы 
APPLETALK, MACINTOSH AND LACIITOSH PLUS ARE REGISFRATED MARCI OF APPLE COMPUTER. тес 
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FACSIMILE 


| TELEPHONE 


/ VOICE 
№: REMINDER 


USS 1,195 


4 functions in 1 unit 


You surely have a dream to hold every singie 
message around the world to catch up with this 
high-tech era. in order to ge! closer lo your friends, 
clients, and lover, you must own her— 

GUIS Personal Fax: 

She never strikes, never stops. 

She never sleeps, never spys. 


She performs as: 
CCITT G3/G2, 9600 bps: Auto Fallback 

Hand tree speed dialing for easily sending 
Aulo redial for efficiency increasing 

32 one-touch dialing for triendly using 

Auto power off for cost saving 

Nomnal/Fine mode for best quality 
Texi/Halfione to secure the colorful resul! 

LCD for clear display of ail essential information. 


She is your secretary to auto answer your incom- 
ing fax and telephone сай. 

She is a recorder lo record messages, when you 
are away. 

She Ба voice-reminder to leave message to your 
partners and colleagues. 

And she 15 so fantastic, considerate and lovely 


that you can't miss her. 
Distributor 
wanted 


GUIS 
Glorious Union Information Systems Inc. 


А Latio Gant on Totecomemurecatons 
14th Fi., 207 Tun-Hwa М. Ad., Taipei, Taiwan, R.O.C. 
TEL: 2-7171740, 2-7153356 TLX: 22651 GUIS 
FAX: 2-7134572 
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LI52003 


High Speed 
High Performance Laptop 


80286 6/12MHz Clock 
1.44 MB 3-- - Floppy Drive 


40 MB Hard disk 
640 x 400 high resolution Plasma Display 


pu т © 2 E a = қ ы =. 


PAOKU Р&С CO., LTD. 
P&C SHITEN ENTERPRISE CO., LTD. 


HEAD OFFICE. TEL: (02) 396-1400 
122.10 NO. 100, ROOSEVELT AD.. БЕС. 3. TELEX: 18205 PCSHITEN 
TAIPEI, ТАЛМАМ, Н О C. FAM S9i-2-3512073 
EXPORTER- PAOKU PEC. ÇO., LTD. P. О. BOX 30-291 TAIPEI 


FACTORY: РЕС SHITEM ENTERPRISE CO. LTD 


CSC COMPUTER SYSTEMS CORP. 


240 JAMES БТ OENSENVALE К 60105 
TEL. (312) 766-5770 FAX 13121 766-5812 
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UNIQUE DESIGN — 
MODEL 5000X CABINET 


LIM — 37.5Wx11.5Hx42.0D CM 
Front Pannel — Only 9 CM high 
*Can fit XT.286.386 & PS-II MOTHERBOARD 
Also incl. 6 horizontal ict 
"DRIVE SPACE - 4 drives can be fitted, including 
2 types of drives $- + & 3.132” 
.NNEL — Triangle-Solid 
& Inclined plane 
*SCREEN WINDOW — show speed, 
time & 3 lamps for power, turbo, 
HDD, ctil. by 4 buttons. See us at: 
COMDEH Foll 
ALL-IN-ONE — соп 


Mother Board: 5000Х iro 


CPU: 80286 

Speed: 6/12/16 MHz 
Video: VEGA, 

MCGA compatible 

ПО Port: 2 SER/I PAR. 
Memory: 512KB to 4MB 


No. 5, Alley 7, Lane 12, U.S.A. Service Center: 


Sec. 3 Pa Teh Road, 8820 28th S. W. Seattle 


and 3 MODES EMS. К osvameon Taipei, Taiwan, R.O.C. WA.98126 U.S.A. 

FDD CTRL: 360K to 1.44MB WM Tel: (02) 741-1462 Tel: (206) 878-1683 
FAX: 886-2-7765140 Еах: (206) 824-9847 

CABINET & MAINBOARD INQUIRIES WELCOMED! TLX: 14507 OSTEMPOR Manufacturer 
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IN TOUCH 


DATA COMMUNICATIONS 


BY 
MAXAN 


Maxan specializes in the design and manufacture of data communications products in- 
cluding a complete line of 2400 bps modems, ethernet LAN products and PC fax cards. 
If you're a distributor searching for satisfaction, contact Maxan. Suite 401, No. 333, Fu 
Hsing N. Rd., Taipei, Taiwan, R.O.C. FAX: 886-2-717-2401 TLX: 10619 MAXANIND 


ТУУ AMAN 


2400E HS AA CD OH RD SD TR MR 


a WE OFFER ROT ONLY А FAX 


ВИТ А COMMUNICATION SOLUTION 


WHAT YOU GET 1$ WHAT YOU WANT ! 


ҰЖЫҒАХ CWS-186F 
АСЕ СОЫНОЫҚСА TION СОМ НАЗА ТЕ WITH 2 Mt toO OF FAX MACHINES AROUND: 
ГНЕ WORLD 
DATA COMMUNACATION АМҮ TYPE OF FEE TRANSFER 10.000 WORDS ONLY TAXE | 
SECONDS 
"WORD PROCESSOR SCREEN EDIT SAVE (САО DEL OF ЕТС 
DICIFAX * GRADY FELIC TON ҰҒЫ CUT MERGE ТЕХТ ADD ERASER 
CWS- 186F "AROACCAST MAME DNA TE CHE (Ж FIG. MLA -FEAE 4 MLA Ti- ADORESS 


TRANSMISSION 
"nur DELAY SEND 
"PO АТОМА ТЕ POWER OALOFF 
| "PHONE SOCKS 20 PHONES BODKS STORE r6 000 CUSTOMER S INFORMA TION 
& TRANSMITTED ВУ BROADCAST MODE 


д E CONVERT АЯСЫ WORDSIAR OR HALO PAMTAFRUSH GEM 
“AUTO CONVERSION FROM TEXT TO MAGE WHEN TRANSMITE 
‘SCAMMER SUPPORT HANDY SCANNER & CANON Of ВЛХ 12 ANCROFER DESH 


SCANNER = - 
DICGISC AN "PRINTER. SUPPORT DOT MATRIX. LASER (HP) INKJET PETER Welcome to Sae Us А! 
05 106 "FUNCTION CALU SUPPORT 


"MODEM SOFTWARE SUPPORT IMA (co^ tH тойла 

нй. as 105 NOVEMBER 14-18 

MG WIDTH POS Mita CHI DISTRIBUTOR RIVIERA, BOOTH RB215 
BAN AND 74 QuAS TONES WANTED 

iine 4 Spend d For more inlormabon, please contact us 


ГИС! AUTOM TI Circle 403 on Reader Service Card i | a DIGITECH COMPUTER CO., LTD. 


1 ІШ | ПП | DICITECH 


7001 FAX — за 
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98.9% Radiation and 100% Static 
| т Working Environment 


Pater«s: USA, ROC 
ACS 581! VOT Finer Patents pending: ЕЕС. Japan, Korea 


Quality & Guarantee of Computer & DATACOM Accessories 
We will offer. 


! 96.996 radiation and 100% See us al 
| static ree level © COMDEN Fall '88 
| арй зла m November 14-18, 1968 
ACS 5 ы | Anti. - Sisto Bally's Las Vegas 
Comp wier Cover Las Vegas, Nevada 
“Мәде of conductive fibers кау Бүр 
prevents charge coliection and 


provides full stelic shield. 
"Prolongs the computer's. life 
мо mes. 
КМЕҒІО Sha 

"Madea ol highly. conduclive 
libara. 

"includes а 3-meler grounding 
cord. 

"Doubles Баре 8 lilespan 
ACS 587 Anti-Aediatian 
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FEATUHE 


REKURSIV: 


OBJECT-ORIENTED 


The Linn Rekursiv is a new microprocessor 
designed to run object-oriented languages 


Dick Pountain 


inn Products, a hi-fi firm based in the electron- 
ics manufacturing belt that surrounds Glasgow, 
Scotland, has a worldwide reputation in the 
audio marketplace. In the early 1970s, Linn 
was one of the first firms to spot the market for 
uncompromising audiophile sound equipment, and the Linn 
Sondek is still regarded by its many fans as the finest record 
turntable ever made. 

A Linn subsidiary, Linn Smart Computing, recently an- 
nounced the Rekursiv, an innovative new computer architec- 
ture designed around principles of object-oriented program- 
ming. How Linn came to design a new microprocessor is an 
interesting story in itself. 


Something Better 

Lann's founder, Ivor Tiefenbrun, is a strong believer in comput- 
erization, which, until now, the firm had implemented with a 
series of minicomputers. Starting with PDP-11s in the 1970s, 
Linn now employs two DEC VA X-11/750s, two 11/7805, and a 
host of assorted micros. These machines are used for account- 
ing, stock control, word processing, and the other typical busi- 
ness-administration tasks, together with a limited amount of 
production control over the cranes and conveyor belts. Аз a man 
noted both for technophilia and iconoclasm, Tiefenbrun soon 
became deeply dissatisfied with the software available for these 
machines and, in particular, with the lack of functional inte- 
gration and ability to be modified. 

By the early 1980s, Tiefenbrun's surveys of current computer 
research trends had convinced him that an object-oriented pro- 
gramming system would allow Linn to integrate all the fac- 
tory's functions with flexibility. Since few, if any, such sys- 
tems were commercially available, and since Glasgow is sur- 
rounded by some of Britain's finest university computer science 

, Tiefenbrun decided to have such a system designed. 

In 1981, programmers and a compiler writer were hired, a 
Glasgow computer science lecturer was taken on as a consul- 
tant, and a language system called LINGO, with many of the 


features of Smalltalk, was written. However, the performance 
of LINGO on the VAX proved to be far from adequate for the 
task of automating a whole factory. Instead of giving up or go- 
ing in for a long cycle of software optimization, Tiefenbrun 
characteristically decided to finance the development of a new 
processor architecture optimized to run object-oriented lan- 
guages orders of magnitude faster than conventional hardware 
can. Thus was born the Rekursiv project. (Tiefenbrun seems to 
be inordinately fond of the letter K; Linn has hi-fi products 
called Sondek, Basik, Ittok, and Asak.) 

In 1984, Linn Smart Computing Ltd. was set up and Dr. Da- 
vid Harland joined as technical director, a job he combines 
with being visiting professor of computer architectures at the 
University of Strathclyde. He and his team have designed a 
chip set with which to implement a persistent-store, object-ori- 
ented processor. 


Object-Oriented Programming 

Ап object-oriented programming system js one where pro- 
grams are executed by sending messages to packages of data 
called objects. Each type or class of object has a set of opera- 
tions that may be performed on its members, and you can apply 
these operations only by sending а message. The internal struc- 
ture of an object is hidden from the programmer, who must ma- 
nipulate it only with the allowed operations. 

This type of system provides a high degree of security and 
modularity as application programs are isolated from the im- 
plementation details of the objects and their operations. Pro- 
gram modifications are very localized and, hence, easy to per- 
form and more likely to be correct. The best known example of 
such a system is Smalltalk-80 (see "Smalltalk/V Release 1.2" 
by Mat Davis, June 1987 BYTE, and the section on object-ori- 
ented languages in the August 1986 BYTE). 

An added attraction of the object-oriented style of program- 
ming is that you can make program objects correspond to ob- 
jects in the real world in a more concrete way than do the vari- 

continued 
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ables and procedures of a conventional programming language 
like C or Pascal. The data contained in an object can represent 
its attributes (e.g., size, color, and age) while the allowed oper- 
ations represent its behavior. You can alter the program's be- 
havior by sending it messages. Object-oriented languages are а 
natural for writing simulations of all kinds. 

A very prominent property of real-world objects is that they 


magine 
a world where people are flown 
to the moon to sleep every night 
and then flown back 
the next morning to work; 
that's how incongruous 
explicit I/O is in an object-oriented 
program universe. 
dum ың 


persist; that is, they tend not to disappear without good reason 
(with odd exceptions like car keys and left socks). In most com- 
puter systems this is not the case. When you switch off the 
power, everything contained in the computer's RAM disap- 
pears. Program variables are more volatile still. They will dis- 
appear when you terminate the program to run another one, or 
even (in the case of local variables) when a procedure within the 
program terminates. 

The ошу way to preserve information from one session to 
another is to write it onto a permanent storage device of some 
sort, usually a floppy disk. However, the information always 
has to be translated into a different format to be stored, and the 
actual acts of storage and retrieval involve special I/O opera- 
tions. These functions are invariably complicated and have dif- 
ferent semantics from storage operations within a program such 
as assignment to a variable. 

Persistent programming is a research avenue being explored 
at several universities, including Glasgow. In a persistent pro- 
gramming environment, the concept of I/O is abandoned alto- 
gether, and the values of program entities are preserved from 
one invocation of a program to the next until you explicitly de- 
allocate them. There is no distinction between long-term data 
and short-term data, and the same operations are used for both. 
No separate filing system is needed, since ordinary program 
entities such as arrays and lists can serve for long-term storage. 

In terms of implementation, though, you need to underlie the 
persistence with some kind of disk-based virtual memory that 
is automatic and transparent to the programmer. In a normal 
programming environment, to store the value of a variable on 
disk, you would have to create a file, open it, copy the value of 
the variable into the file, close the file, and so on. In a persis- 
tent programming environment, variable values still get written 
to disk, but you won't know when, you don't need to explicitly 
request them, and the format of the data doesn't need to be ex- 
plicitly altered to do so. 
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Persistence and object orientation are natural partners, be- 
cause if your program is a simulation built from objects, then 
you might expect these objects to live for as long as their real- 
world counterparts. Imagine a world where people are flown to 
the moon to sleep every night and then flown back the next 
morning to work; that's how incongruous explicit I/O is in an 
object-oriented program universe. 

The sort of data-processing system Linn hopes to build is one 
where every object in the factory has an equivalent object in the 
computer system. When workers build a product, say a turn- 
table, the product gets allocated its own object. This object 
simulates the product, reflecting its progress through the pro- 
duction process. The object accumulates information as the 
product goes through testing and quality control, even to after- 
sales, where the object can contain the service records. The Re- 
kursiv processor is designed to support this model of comput- 
ing in hardware. 


The Rekursiv Architecture 

To say that the Rekursiv departs from the mainstream of cur- 
rent processor design would be a gross understatement. Re- 
duced-instruction-set-computer technology has become the 
new orthodoxy in high-performance processor design, and Re- 
kursiv is not a RISC. Instead, it supports microcodable, ultra- 
high-level instruction sets and could be better described as а 
WISC (writable-instruction-set computer; see "The WISC 
Concept" by Phil Koopman, April 1987 BYTE). 

Professor Harland's prime concern is with bridging the “se- 
mantic gap" between the operations required in a high-level 
language to simulate real-world activities, and the operations 
that a digital computer can handle. RISC designs actually in- 
crease the semantic gap (by having only simple instructions) for 
the sake of higher throughput, the idea being that you employ 
the extra performance to close the gap in software. 

Rekursiv takes the opposite tack and allows you to design 
very high-level instructions. The very name Rekursiv suggests 
that machine instructions can be made arbitrarily complex, in- 
cluding recursive calls and even calls to other programs; for 
example, a tree-walking routine can be microcoded as a single 
instruction. 

The Rekursiv achieves high performance by having multiple 
interna] memory buses so that many operations can occur in 
parallel, instead of a highly optimized serial instruction pipe- 
line like a RISC. Built from three custom gate arrays and sev- 
eral megabytes of fast static RAM, the Rekursiv is a single- 
board rather than a single-chip microprocessor (see photo 1). 

This SRAM holds the microcode and the pager tables used to 
keep track of objects; it exists inside the processor like a con- 
ventional processor’s register set. The SRAM is organized into 
six different functional memory spaces, each with its own data 
and address buses, a side effect being that the gate arrays re- 
quire the largest packages ever: 299 pins to handle all the lines. 
Since there is also a dynamic RAM (DRAM) interface for the 
main object store memory, the Rekursiv could be labeled a 
seven-memory architecture. Even this is an underestimate 
since the pager tables employ separate buses for each field. 

Figure ! shows a block diagram of the main functional units 
of Rekursiv, where the three gate arrays are the blocks called 
Objekt, Numerik, and Logik. The six blocks that are imple- 
mented in SR AM are the two stacks (control and evaluation), 
control store and control store map, the pager tables, and the 
block marked NAM (more on NAM later). Most of Rekursiv's 
internal data paths are 40 bits wide, though the DRAM address 
bus is only 24 bits wide. Objects are stored both in DR AM and 

continued 
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on hard disk, in what could be thought of as equivalent to the 
external memory of a conventional processor, but since the 
microcode can access this memory, too, the distinction be- 
tween inside and outside is blurred. 

The Rekursiv's sole purpose in life is to create objects, to 
page them back and forth between memory and hard disk, and 
to perform arithmetical and logical operations on the data in 
their fields. You can think of it as combining the functions of a 
CPU, memory manager, database manager, and operating sys- 
tem all in one. Ап object is just a chunk of memory divided into 
fields that hold its data and represent the instance variables, in 

continued 
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Figure 1: A block diagram of ihe main functional units of 
Rekursiv, a persistent-store, object-oriented processor that, in 
effect, combines the functions of a CPU, memory manager, 
database manager, and operating system all in one. 
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Smalltalk parlance. Every Recursiv object is identified by a 
unique 40-bit number that is assigned to it at its creation (from a 
counter called the allocator) and that remains with it for its life. 
This number is the only way you can refer to the object, because 
only the processor knows its геа] address. 

When they are stored on disk, objects are prefixed by a head- 
er holding the object's number, size, and type (a 40-bit value 
that the software must interpret in some meaningful way). 
Types are objects, too, so the type field contains a 40-bit object 
number. When an object is transferred into memory, only the 
data fields are written into object store; the header is stripped 
off and written to a slot in the pager table along with the new 
address of the data in main memory. The pager table contains 
65,536 (1.е., 64K) slots that you can address very quickly by 
hashing on the object number. 

If the pager table slot for a requested object is occupied, then 
the object's address is retrieved from the slot along with the 
Offsets to index its fields, and the requested operation is per- 
formed on its data. During this table lookup, the hardware also 
checks the type field, refuses to perform operations that are not 
allowed on the type, and performs range checks so you can't 
index a field that lies outside the object. 

If the siot for the requested object is empty, that means it is 
not currently in main memory and there is a page fault. The 
Rekursiv is stopped dead while a signal 1s sent to an external 
disk processor to fetch the object into memory. 

This disk processor has its own B-tree directory structure, 
which allows it to find an object's image on disk through its 
number. When the object has been fetched to memory and its 
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header put in the pager table, the Rekursiv resumes processing 
as if nothing had happened, without any need to restart the cur- 
rent instruction, as there would be with a conventional proces- 
sor. Page fault recovery occurs "below" the level of instruction 
execution, rather than being an external operating-system task. 
It is this property that enables Rekursiv's microcoded instruc- 
tions to be of arbitrary complexity and to include recursive calls 
that are forbidden to norma] CPUs. 

The programmer's view of Rekursiv is of a truly object-ori- 
ented processor in which there is no concept of an address, only 
of object numbers, and where objects persist until you destroy 
them. Programs can be executed only by requesting an opera- 
tion on a numbered object. In a network of workstations, the 
object universe can be extended to cover the whole network, 
and object numbers can be made to indicate in which processor 
an object was born. 


Memory Management 
Memory management, especially garbage collection, has al- 
ways been a problem for object-oriented systems. In the real 
world, dead objects get eaten by crows or bacteria or consumed 
by rust or whatever, but in a computer simulation, they just 
hang around and clog up the all-too-finite memory space. 
Rekursiv has been designed with a brutal, but fast, garbage- 
collection strategy. The DRAM object store memory is divided 
into halves, only one of which 1s used at any time. The last ad- 
dress in this active half is called EndMen, and the “ргабѕрасе" 
operation that creates new objects contains a hardware test that 
stops it from allocating object addresses that would exceed 
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intelligent multi-channel communications board. It was 
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range of drivers, and optional 512K of RAM and 128K of 
ROM. Plus, a synchronous channel opens a new 
range of communications options. 

In other words, if your multi-user or multi-channel 
applications call for the last word in speed, 
configuration flexibility and programmability, call us 
about the new DigiCHANNEL/ Xi. 

If not, read our ad on 
the right. 
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EndMem. When this test fails, more memory is required and the 
Objekt chip invokes hardware garbage collection. 

The Objekt chip initiates a tree-search of all the object de- 
pendencies in the processor, taking in both the stacks and a 
handful of registers. The chip then inspects each object by pag- 
ing it with disk fetches disabled, and it tags those that do not 
exist on disk—these must be objects that are either newly 
created, or old but modified (1.е., they have been read from 
disk, altered, and not yet written back). Then it undertakes a 
linear scan of the pager table, copies only the tagged objects 
into contiguous addresses in the other half of DRAM, updates 
the pager tables, and resumes execution in the new memory space. 
In effect, this is a heap compaction performed in hardware. 

This hardware compaction is low-level and completely trans- 
parent, dealing as it does with physical rather than logical 
memory. Its speed is largely independent of the content of the 
memory or its degree of fragmentation. As with page faults, the 
processor is unaware of its occurrence and can resume execu- 
tion where it left off. 

If this process still does not free enough memory, a second 
level of garbage collection progessively squeezes out other ob- 
jects to disk to free up space. If even this fails (1.е., anew object 
wants all the memory), then a last resort is to use the spare half 
of DRAM to accommodate it directly. These fall-back strate- 
gies ensure that garbage collector performance degrades grace- 
fully rather than failing with a bang. The sweeping of unwanted 
Objects from disk is a software housekeeping problem that 
should take place off-line. 

The finite limit on object numbers raises a potential problem 


(even though 22% numbers 15 quite a iot) because they are allo- 
cated sequentially by a counter. When you kill an object you 
theoretically free up its number, but you can't just reset the 
counter to reflect the fact. What happens when you run out of 
numbers? Rekursiv tackles this problem in two different ways. 

One solution is conservative: Don't squander precious object 
numbers on very common data items that tend to be consumed 
and forgotten. The top 2 bits of a 40-bit object number are used 
as flags, so the real object number is only 38 bits long. 

The top bit says that this is an object number to distinguish it 
from an untyped binary value (these are permitted in Rekursiv 
but can only exist embedded inside objects; they help to con- 
serve object memory). The next bit distinguishes between nor- 
mal and "compact" objects whose remaining 38 bits hold a 5- 
bit type identifier and 32 bits of actual data rather than an 
object number. Such compact objects ought to be used to hold 
numbers, characters, strings, pixels, and so on. Compacts are 
reminiscent of the way Smalltalk handles SmallIntegers. The 
Rekursiv hardware knows about compact objects and extracts 
their data directly so they consume no object memory and can 
be accessed quickly. 

The other solution is radical: Rekursiv garbage-collects object 
numbers in an operation totally distinct from garbage-collect- 
ing the objects themselves. This operation needs to be performed 
only infrequently, and it could be done during an off-line pe- 
riod such as a maintenance break when all objects are resident 
on disk. A compaction utility writes a new disk image of all the 
abjects, renumbering them with consecutive numbers, and then 

continued 
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Listing 1: A Lisp function that copies a tree structure. 


(DEFUN Copytree (Item) 
(COND ((ATOM Item) Item) 
(T (CONS (Copytree (CDR Item)] 
(Copytree (CAR Item))))))! 


Listing 2: A Rekursiv instruction equivalent to the 
Lisp function shown in listing 1. 


MICROSCOPYTREE: entf 1 pagebus d=ustack 
ссе: IDXBADTYPES  newtrbr CONS 
incmsp m.sp' newmptr 
jf MICROSCOPYTREE ldustk d=pgrorr 
// the CDR branch 


т.Ер 1 uaddbr newmptr 
readustk 
pagebus d=ustack 
idx2 newsr newbr loadaddr 
idxget nocheck incmsp m.sp' newmptr 
jf MICROSCOPYTREE ldustk d=memout 
// the CAR branch 
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resets the allocator's counter to the next available number. 

One implication 15 that no references to object numbers can 
be allowed to exist outside the Rekursiv universe, since these 
would escape renumbering and become corrupt. Since Rekur- 
siv is meant to be programmed only at the symbolic level (e.g., 
as in Smalltalk), this prohibition doesn't prevent you from stor- 
ing program code outside the machine; but it is a symptom of a 
more profound philosophical problem that al] those who build 
distributed databases (e.g. , the hypertext movement) will even- 
tually face. 

The size of the pager table raises another theoretical prob- 
lem: If you have a program with more than 65,536 objects, then 
hash collisions are possible (though pretty unlikely). In the case 
of a table collision, Rekursiv just squeezes the old object from 
that slot out to disk. 


The Microcode 
The Rekursiv is an object-oriented database engine for creating 
and managing persistent objects and, with strict type-checking, 
performing just about any operation on them you can think of. 
Since the Rekursiv has a writable instruction store, it will come 
out of the box absolutely empty and is incapable of doing any- 
thing at all until the microcode for an instruction set is loaded 
into the control store part of the SRAM. Of course, Linn does 
not expect potential users to dive headfirst into microcode pro- 
gramming, and so the production machines will be supplied 
with at least one instruction set. 

А standard instruction set that supports C, together with the 


bá Memory banks 


Photo 1: This VME board, called HADES, is the first working Rekursiv system. The main units are three gate arrays called 
Numerik (the ALU), Logik (the sequencer/stack unit), and Objekt (the object memory manager). 
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corresponding C compiler, will be supplied for writing applica- 
tion programs. Far more interesting, though, is a second in- 
struction set, a microcoded Smalltalk interpreter, that makes 
far better use of the Rekursiv's unique features. 

The microcode is stored in the control store, an SRAM area 
with its own 16-bit bus, where there is room for 16,384 control 
words of 128 bits each. Another separate memory space, called 
the control store map, holds a table of 2048 microcode start ad- 
dresses, and maps 10-bit op codes onto the microcode that imple- 
ments them. This function is equivalent to the instruction de- 
coder of a conventional processor that would normally be hard- 
wired logic. The control store and map can be thought of as a 
Smalltalk-style bytecode interpreter implemented in hardware. 

Where does the processor keep its program code? So far, we 
have only seen object store memory, which, in conventional 
terms, might be thought of as data memory. In fact, op codes 
can be contained in objects and thus can be stored in the main 
object store, from which they must be fetched as in a conven- 
tional processor. For frequently performed operations, though, 
there is an alternative that offers much higher performance. 

The block called NAM & NAMARG in figure ] is the New 
language Abstract Memory that stores up to 524,288 words of 
10-bit op codes and their 30-bit arguments that form abstract or 
high-level instructions. Since the NAM is inside the processor, 
it behaves like a fast instruction cache and creates a two-tiered 
system for language implementation. 

First, you choose the set of primitive instructions best suited 
to supporting the specific language and write them in micro- 
code. Now you have a customized assembly language, and you 
could write a compiler that generates these primitive instruc- 
tions directly as its output; this is how C will work. But for 
advanced languages like Smalltalk, Lisp, or Prolog, you would 
use this abstract assembly language to write a set of interpreter 
subroutines and make them resident in the NAM. In the case of 
a Smalltalk implementation, the abstract code in the NAM 
would be the methods of the most important system classes. 

Methods for user-defined classes would be contained in ob- 
jects in the main memory and would thus incur a memory fetch, 
though you might be able to "freeze" important code into 
NAM. This two-tiered structure should allow Rekursiv to sup- 
port these artificial intelligence languages that are traditionally 
interpreted almost as efficiently as a fully compiled language. 

Аз a sample of what Rekursiv microcode looks like, the 
fragment in listing 2 is a recursive instruction that copies a tree 
structure, equivalent to the Lisp function shown in listing 1. 

The microcode for MICROSCOPYTREE calls an auxiliary in- 
struction, named CONS, as well as calling itself in two places. 
Simulations of this code suggest that when running on a 10- 
MHz Rekursiv, it will create a new CONS node every 2 micro- 
seconds, some 20 times faster than Lisp on a Symbolics 3675 
workstation. In the course of writing a Prolog interpreter, 
Linn's programmers have also implemented Prolog unification 
as a single instruction. 


HADES and the Real World 
Linn has plans to use the Rekursiv architecture in several prod- 
ucts: an accelerator board for existing engineering worksta- 
tions like those from Sun, Apollo, or MicroVAX; a networked 
Rekursiv-based workstation; and the full muitistation control 
system for flexible manufacturing that was the original goal of 
the project. The Rekursiv chip set will also be sold to OEMs. 
The three custom chips are all fabricated in a 1.5-micron 
CMOS process and packaged as 299-pin ceramic pin-grid 
arrays. Numerik is a fairly conventional 32-bit ALU compatible 
with the AMD 29203. It has a full 32-bit multiply with a 64-bit 


result and a built-in 32-bit barrel shifter. Logik is the sequen- 
cer/stack unit; it controls the control store and map, the stacks, 
and the NAM. Objekt is the object memory manager that con- 
trols the pager tables to get the addresses of objects and per- 
forms range- and type-checking. In addition to these three, 
there is a programmable timer chip called Klok. 

So far, Rekursiv has only existed as a microcode-level simu- 
lation, but the three main application-specific IC chips have 
now been fabricated by LSI Logic Ltd. and, as this article is 
being written, only the circuit board remains to be made. The 
first working Rekursiv system will be a VME board called HA- 
DES (Hardware Accelerator for Dynamic Expert Systems) that 
plugs into the back of a Sun-3 or Sun-4 workstation (see photo 
1). HADES is built from the three custom chips, 2 megabytes of 
45-nanosecond SR АМ, and 5 megabytes of 100-ns DRAM ob- 
ject store on a quadruple extended Eurocard (a longer-and- 
wider-than-standard printed circuit board). HADES will em- 
ploy a partition on the Sun host's hard disk to page the object 
memory, and this setup will cramp performance considerably 
due to the limited bandwidth of the VME bus. Later versions 
will incorporate their own close-coupled hard disks with fast 
direct-memory-access transfer into object memory. A 10-MHz 
Rekursiv reading consecutive words from object memory in 
one cycle each reads 50 megabytes per second. You would need 
to use a disk capable of a transfer rate of this order to avoid a 
paging bottleneck. 

HADES acts as a VME bus slave and interrupter, which 
means it is completely controlled in two ways by the Sun host to 
which it is interfaced. The control store is memory-mapped 
into 2 megabytes of Sun/VME memory space so an instruction 
set can be written into it. Reading from a control store address 
executes the microcode at that address. Four 32-bit registers, 
two for reading and two for writing, are used to communicate 
with the Rekursiv’s main data bus. A typical way to program 
HADES from the Sun would be to load the Smalltalk instruc- 
tion set and then send a stream of ASCII codes representing a 
Smalltalk program to these registers, whereupon the Rekursiv 
acts as a hardware interpreter and executes them. It’s very de- 
sirable to program the Rekursiv in such a high-level, symbolic 
fashion to avoid having to refer to absolute obiect numbers in 
the program code. Otherwise, object number references could 
be removed from the machine (e.g., in a program stored on a 
backup streamer tape), and these numbers could escape the pe- 
riodic object number compactions and so become invalid. 
When using Smalltalk as the programming language, symbolic 
object names would be mapped to Rekursiv object numbers 
only by a dictionary that exists inside the Rekursiv itself. 


À Rekursiv Future? 

I find the Linn Rekursiv an interesting development for several 
reasons. Its sheer originality offers some relief from the flood 
of "me-too" RISC chips that threaten to drown the industry. 

If Rekursiv delivers its promised performance, we may, at 
last, see Smalltalk becoming a viable production language. 
What interests me most is that Rekursiv could be a powerful 
testbed for developing new object-oriented languages. The 
foundations of Smalltalk were laid in the 1970s, and it repre- 
sents the infancy, not necessarily the pinnacle, of object-ori- 
ented programming. Object-oriented databases could be the 
next hot commercial product. Since Rekursiv does most of the 
work for you in hardware, I expect it to do well. ш 


Dick Pountain is a BYTE contributing editor, a technical au- 
thor, and a software consultant living in London, England. You 
can contact him on BIX as "dickp. ” 
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Network can link from 2 to over 100 DOS PCs, so inde- 
pendent-minded stindalones can effectively function as 
one, Which means users can share printers, retrieve and 
edit common documents, update centralized databases 
and send or receive messages electronically 


AT&T's modular architecture and twisted-pair 


wiring make it easv for vou to add voice and data 
stations the same way vou add staff: as needed. 
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Use Premium 


Fuel Only Ditto. 


Take № gallon of gasoline formu- 
lated for high-performance motor 
cars. 

Add a clod of dirt, a quart of 
kerosene, a tablespoon of sugar, 
and a dollop of axle grease. 
Sprinkle with rust particles and 
dog hairs. Stir. 

You'd be crazy to put that in 
your Ferrari, right? 

But what we've just concocted 
is the petroleum equivalent of a 
kilowatt of ordinary electricity. 

Emerson UPS's Provide 
Clean Fuel For Computers. 

Since today's computers are no 
less high performance machines 
than the most sophisticated auto- 
mobiles, they need highly-refined 
fuel, too. 

An Emerson Uninterruptible 
Power Source is the electrical 
equivalent of a petroleum refinery. 
Raw fuel in, good fuel out. 

Such a simple solution to all the 
harm spikes, sags, and blackouts 
can do. 

Unrefined Electricity Does 

Crude Things To Computers. 

Unlike bandsaws, washing 
machines and tvs, computer 
circuits are hypersensitive to the 
slightest power variations. Data 
can be scrambled or vaporized in 
a few milliseconds. Programs can 
crash unceremoniously. 
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Fact is, many problems blamed 
on hardware or software are, in 
reality, the fault of raw electricity. 
Industry statistics show that half 
the downtime, lost employee and 
machine productivity, and main- 
tenance costs are the direct result 
of bad electricity. 

A typical computer site expe- 
riences about 7 blackouts, over 500 
sags and more than 2,000 spikes 
and surges per year. Plus there's 
almost continuous line noise at 
even the best locations. 

Power surges alone are credited 
by one insurance company with $35 
million in pc losses just last year. 

Any way you look at it, making 
sure your computer gets premium 
fuel is up to you. Fortunately, it's 
easy and affordable. 


UPS Performance And Throughput. 


Most people think of Emerson 
UPS systems as just battery backup 
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protection against power outages. 

In reality, they're also the best 
power conditioners money can 
buy. They work continuously 
uniquely providing an impene- 
trable barrier that isolates your 
computers from power problems. 

The result: You get the level of 
performance your computer was 
designed to deliver. The level you 
paid for. 

The High Performance 
UPS Manufacturer. 

Emerson makes a full line of 
UPS, power conditioning and dis- 
tribution systems, even simple 
surge protectors. 

All feature quiet operation, 
attractive design, UL-listed safety, 
operation that is one-switch 
simple, and proven reliability 
backed by the best service in the 
business. 

So, let us help you rev up your 
productivity Simply call 1-800- 
BACK-UPS for our free introduc- 
tory brochure and the name of 
your local representative. Or write: 
Emerson Computer Power, 3300 S. 
Standard St., Santa Ana, CA 92702. 


=МЕАЗОМ 
Computer Power 
Computers Won't Run Right 
» OnThe Wrong Fuel. 


Circle 380 on Reader Service Card (DEALERS: 381) 


FEATURE 


— PPP RE E y ERR. 
a = ieee 


PC Power, Part 2: 


BACKUP POWER 


How do you provide reliable backup power for your computer without 
creating new electrical problems—and how much will that cost you? 


Mark Waller 


hen the utility power fails, your computer won't 
. work. You may think the solution to this prob- 
lem is an uninterruptible power supply. A UPS 
device supplies continuous power to the com- 
puter whether the utility power is flowing or 
not. However, in the world of personal computers, backup 
power systems are generally standby power systems, or SPSes. 
These devices switch on when utility power fails. This distinc- 
tion of switching or not switching is the basic functional differ- 
ence between a UPS and an SPS. 

The main task of these 
products is to keep your com- 
puter running when utility 
power fails, as opposed to 
surge suppressors or power 
conditioners whose main task 
is to protect your computer. 
Backup power and power pro- 
tection are areas of vital im- 
portance—especially if your 
investment in computing in- 
cludes a local area network 
(LAN) or desktop publishing 
system. It is vital that you 
know the difference between 
backup power and power pro- 
tection. Since SPSes are not 
all alike, you must be vigi- 
lant; otherwise, not only will 
you waste your money, you 
may end up with additional 
power problems. 


Standing by... 

The building blocks of an SPS 
include the battery, the bat- 
tery charger, the transfer 


ILLUSTRATION: MIKE HODGES © 1988 


switch, and the inverter (see figure 1). Most of the time, raw 
utility power is fed into the computer. All the while, though, 
the battery charger keeps the battery ready in case the power 
should fail. If power does go out, the transfer switch senses the 
outage and turns on the inverter, which provides AC power by 
drawing energy stored in the battery. After power 15 restored, 
the switch turns off the inverter and transfers the computer 
back to utility power. 

That process sounds simple. Theoretically, it is. But differ- 


ent brands of SPSes handle this situation with varying degrees 


of efficiency. There are many 
functions that an SPS must 
provide during this simple- 
sounding process. It must, for 
instance, recognize at what 
point the utility power has 
failed and whether or not the 
voltage must drop out com- 
pletely before it makes the 
transfer. It must also decide 
how fast it will make the 
transfer once the process is 
initiated. The way an SPS 
deals with these tasks deter- 
mines the effectiveness of the 
product. 

А better SPS will switch 
over to battery any time the 
utility voltage drops below a 
certain preprogrammed level; 
say, 103 volts. Low-budget 
units often have less-expen- 
sive sensing circuits that may 
not transfer to battery until 
the power drops significantly. 
Since every manufacturer 

continued 
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rates its SPS in terms of transfer time, how they calculate this 
time is critical. 

Your computer's power supply has some capability to store 
electrical energy so it can ride-through extremely short-term 
outages. The term ride-through refers to the power supply's 
ability to deliver stored energy to the computer even when its 
power supply has lost incoming power. As a general rule, your 
computer can tolerate outages from 20 to 30 milliseconds be- 
fore it goes down. If your SPS can transfer to battery power 
within that time frame, you should be able to stay operational. 
Generally speaking, the less-expensively constructed your 
power supply, the less time it will be able to sustain the com- 
puter through an outage. 


Тгапзіег 
Switch 


Inverier 


Figure 1: The building blocks of an SPS are the battery and 
Ihe inverter. The battery powers the inverter, which converts 
DC into AC. Notice that these blocks only operate when the 
transfer switch senses that utility power has failed. 


Additional 
harmonics 
and energy 


24— —— 170-V peak 


140-V peak, RMS 
120 V RMS 


Figure 2: 4 comparison of the sine wave generated by utility 
power and the square wave produced by many SPSes. At any 
given point along the graph, a square wave contains more 
energy than a sine wave. Its peak voltage is equal 10 its RMS 
voltage. 
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Most manufacturers claim their devices have from 4- to 10- 
ms transfer times, which is within the ride-through time of the 
computer's power supply, and you should have no problems 
keeping your system up when the power goes down. If, how- 
ever, the voltage drops for several] milliseconds before the unit 
senses the outage and this time increment is not taken into ac- 
count, the stated transfer time may be well under the actual 
transfer time, Reputable companies include the time it takes to 
sense an outage in their total transfer-time calculation. 

If 4to 10 ms is good, wouldn't 2 ms be better? Some compa- 
nies boast that their devices have transfer times of 2 ms or less. 
Reaction times as fast as these can cause the inverter to kick in 
and out, constantly draining the battery every time a short-term 
drop in voltage occurs. The point here is that you don't need 
your SPS continually reacting to events that are not outages but 
simply fast f luctuations on the line. 

Thus, transfer time is a trade-off between the computer's 
ability to ride through small power glitches and the need to pro- 
vide quick backup power in case of a real outage. The fact that 
computers will tolerate such a long time without power leads 
most manufacturers to advertise their products as UPSes in- 
stead of SPSes—a questionable practice, and you should know 
the difference before you buy. 


Riding the Wave 

Utility power is a 60-Hz sine wave. You might just assume that 
your shiny new SPS will generate just such a sine wave. But, if 
you look at the fine print in the specifications, you may very 
well see terms such as square wave, rectangular wave, or modi- 
fied square wave. Sometimes the literature will even show a 
picture of a great-looking square wave. Of course, you won't 
know if, when the picture was taken, the SPS was under load, or 
ifthe load was a switching power supply such as that inside your 
computer, or simply а plain old light bulb. 

Figure 2 shows a comparison between a sine wave and a 
square wave. A square wave 15 a compromise between cost and 
quality. Since an inverter incorporates digital switches that 
turn on and off, it is less expensive to design an inverter to pro- 
duce a square wave. But since a square wave's peak voltage is 
equal to its root-mean-square voltage, designers must compro- 
mise on a level somewhere between the normal 170-V peak of 
the utility sine wave and its RMS voltage of 120 V—usually 
around 140 V. 

А 140-V square wave provides too little voltage with too 
much energy for the standard computer loads. А square wave at 
any given point along its curve contains more energy than a sine 
wave. Some engineers claim that your computer's power supply 
needs a minimum of 148 V RMS. The additional energy in a 
square wave will cause power-supply overheating and stress. 

One school of thought preaches that a well-designed square 
wave is the best waveshape for switching power supplies since 
the switching power supply draws current in a nonlinear fash- 
юп. Engineers may argue, but you must be able to determine if 
the product is well designed, or it may produce the kind of 
waveshape shown in photo 1. This is the "modified" square 
wave generated by dozens of SPSes on the market. This wave- 
shape will change as the load increases in order to keep the 
RMS voltage at the proper level, and it may even look more like 
а square or a rectangle. 

On the other hand, when manufacturers go to the trouble of 
producing a sine wave, the output will likely be electrically 
cleaner than the average square wave. 

À potential problem with an SPS inverter's waveform output 
is its high-frequency noise content. This noise can damage your 
computer components or interfere with your processing. Many 
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inverters use pulse-width modulation. PWM is a means of pro- 
ducing a desired waveform using high-frequency switching. 
The SPS filters out high-frequency components of the resultant 
signal, and the effect is a sine wave of low harmonic content 
with relatively little noise output. (Harmonic content refers to 
multiples of the fundamental frequency of the intended wave- 
form. These multiples may cause distortion of the waveform, or 
high-frequency harmonics may appear as noise.) 

In spite of this filtering, some of the switching noise will leak 
through and appear on the output. Square and rectangular 
waveshapes have a greater tendency to produce noise, since the 
waveshapes contain harmonics of the fundamental 60-Hz 
power signal and are created by large switching pulses. 

Photo 2 shows the high-frequency content of the modified 
square wave in photo 1. You may think this looks harmless. 
Consider the fact, however, that these noise impulses occur 
about three times every cycle and are about 350 V in magni- 
tude. If you buy this model, you may save around $50 over a 
better-engineered model, but you may put your computer in 
danger every time your utility power fails. 


Synchronicity 

After the SPS has been operating off the battery and utility 
power returns, two things must happen. First, the sine-wave 
output of the SPS must synchronize with the incoming utility 
power. This process is sometimes called phase matching. Then 
the unit must switch from battery power to utility power. 

These operations sound fairly simple; the term describing 
them is rerransfer. Most inexpensive units do not synchronize, 
however, and synchronization is important. Your computer's 
power supply is designed to expect the peak voltage of the sine 
wave to occur at regular intervals. If the peak of the sine wave is 
missing for very long, your computer may crash. When the SPS 
is on battery power, it generates its own sine wave or square 
wave according to its own internal clock. When utility power is 
restored, the sine wave's phase may not match that of the SPS. 
In order to prevent a mismatch, and perhaps a system crash, the 
SPS must slip sideways: slew its sine wave to match the phase of 
the utility wave before retransferring. 

The SPS must also decide at what voltage level it should initi- 
ate retransfer. Normally, this leve] is a different, higher voltage 
than the transfer voltage. For instance, if the SPS transfers 
when the voltage falls below 103 V, it may wait until the voltage 
rises to 108 V to retransfer. This process avoids "dancing" on 
and off the inverter if the voltage hovers at a leve] near the 
transfer point. 

Many SPSes provide selectable transfer points for site-spe- 
cific considerations. If your location has periodic brownouts, 
you may want to set your SPS to a low transfer point, such as 90 
У, to avoid constantly draining its batteries. 


Battery Basics 

The concept behind providing backup power for your computer 
is to give you enough time to save your work in volatile memory 
and bring your system down safely. SPSes are not designed to 
give more than a few minutes of backup power. Tf you need 
much more backup time than that, you may have to modify an 
existing unit to accommodate a larger number of batteries. 
There are some models that allow for this option. 

The amount of battery time you need is a function of the kind 
of processing you do. You may, for instance, have an account- 
ing package that needs several minutes to complete a task. 
Many manufacturers gamble that you are only going to load 
your SPS to about 60 percent of capacity, and in order to 
achieve smaller, sleeker packages, they may undersize the bat- 


tery. If your actual load is 300 watts, you may want to give 
yourself additional capacity and buy a 500-W SPS. Compare 
one manufacturer's cabinet to another's. АП things being 
equal, the size of the cabinet itself will tell you which unit will 
give you every minute you need. 

Another battery-related feature you should consider is cailed 
automatic shutdown. If your SPS's battery completely drains, it 
may fail prematurely and not last nearly as long. And, short of 
total drainage, there is a point, called the end voltage, beyond 
which additional discharge will cause damage to the battery's 
cells. 

SPSes that come with a built-in automatic shutdown function 
will probably cost a bit more, but this type of device may prove 
to be a bargain if your batteries last twice as long as those in a 
less expensive model. 


continued 


Photo 1: The modified square wave produced by many 
inexpensive SPSes. This waveshape changes to correspond 
with the increasing demands of the load in order to maintain 
the designed RMS voltage. 


Photo 2: These innocuous-looking spikes are the output of 
the typical inexpensive SPS. They are actually 350 V in 
magnitude and can be the source of stress on your 
computer 's power supply; they may even cause processing 
errors or damage to your computer 's ICs. 
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Spike Those Rumors 

Many manufacturers advertise that their SPSes are also power 
conditioners, which might make you think that you are pro- 
tected from noise and spikes as well as blackouts. But SPSes are 
not cure-alls. This "conditioning" usually means placing one 
or more metal-oxide varistors deep inside the SPS (see "PC 
Power, Part 1: Power Protection," October BYTE). This is an 
inexpensive way for manufacturers to claim they have provided 
you with a surge suppressor. But a surge suppressor is an infe- 
rior form of power conditioning. To expect this conditioning to 
be much more than window dressing is wishful thinking. 


The Ideal Product 
You might think that the ideal product would be an on-line 
UPS. This concept is partially correct. The difference between 


Photo 3: This photo shows common-mode noise present on 
the line before insertion of an on-line UPS. Common-mode 
noise can be the most damaging form of noise. 


Photo 4: Normal-mode noise (top trace) and common-mode 
noise (bottom trace) after the insertion of an on-line UPS. The 
top trace contains a small amount of noise from the UPS's 
inverter. The bottom trace shows inverter noise superimposed 
over the common-mode noise present in photo J. As you can 
see, the UPS has contributed to, rather than eliminated, 
common-mode noise. 
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a true UPS and an SPS is that in the UPS, the inverter powers 
the computer at all times. The incoming utility power is con- 
verted to DC by a rectifier/charger that transfers power to the 
inverter over a DC bus. The batteries are connected to this DC 
bus and, if the utility supply should fail, can provide instanta- 
neous power to the computer—there is no switching time to 
worry about. 

In a UPS, the inverter and rectifier/charger are on-line all 
the time. Thus, they are larger and more substantial than those 
found in an SPS. This fact makes the cost of a comparable UPS 
three to five times that of an SPS. Specialized peripherals such 
as some large external hard disk drives might not be able to tol- 
erate the switching times of an SPS. 

Because of the AC to DC ta AC conversion, the on-line UPS 
provides an excelient barrier to normal-mode noise (again, see 
last month's article). But the on-line design does little to sup- 
press common-mode noise. 

Photo 3 shows the common-mode noise present on the power 
line. Photo 4 shows the common-mode and normal-mode noise 
present after the insertion of an on-line UPS. Notice that the 
PWM inverter inside the UPS produces only a few volts of nor- 
mal-mode noise (top trace). But the inverter generates about 30 
V of common-mode noise, which you can see superimposed on 
the noise already present in photo 3. 

In my previous article, 1 concluded that a power-line condi- 
tioner is the best product to protect your computer. The heart of 
this device 15 an isolation transformer with the neutral to 
ground bonded on the secondary. On the other hand, if you are 
concerned with blackouts, a properly designed SPS will carry 
you through outages. But, since it is not on-line all the time, 
there is no ongoing power protection. 

The ideal product would seem to be a combination of power 
conditioner and SPS. In fact, one company recently announced 
a product that combines the two in one cabinet. But at $1500 for 
approximately 500 W, it is out of reach for most of us—al- 
though this price is less than that of many on-line UPSes of the 
same size. 

A marriage between a power-line conditioner and an SPS is 
the best solution. The most effective way to connect the prod- 
ucts is to plug the SPS into the wall, and the power conditioner 
into the SPS. This way, you are conditioning your power even 
when it is provided by the battery and inverter. The conditioner 
takes care of any SPS-generated noise. 


Protect your LAN 

The indusiry is just beginning to see the results of the comput- 
ing revolution that networking has brought about. The econom- 
ic value of data being handled via LANs is greater than ever 
before because there are multiple users who depend on the data. 
Networked data is often constantly updated by a file server and 
а large hard disk drive. They must be protected at all costs. In 
addition to mere protection, you must also be concerned with 
outages because they are the source of head crashes, down- 
time, and lost data. 

Therefore, it is essential that you obtain an SPS to back up the 
file server and associated hard disk drive. Backup power is a 
necessary element in the success of a LAN because the network 
will not work for you if you don't learn to rely on and trust its 
performance. 

Not only should you use an SPS for backup power, you 
should also use its external alarms, which will trigger LAN 
software to alert other users that they are on battery power and 
have only minutes to close their files and shut down. Remote 
users, whose power may be coming from a source that hasn't 
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failed, especially need this feature. 

Local users should also have backup power, or the file server 
should be able to use battery time to bring users back to their 
files gracefully. 

Of course, you should use a power-line conditioner to protect 
your hard disk drive and its valuable data from destruction. Es- 


ith an 
expensive computer, you shouldn t 
scrimp on power products. 
= RJ 


sentially, a LAN is just one big ground loop with several power 
sources and cables running all over. You should make every 
effort to provide a noise-free power environment so you will 
avoid degradation of your data. 


Publish or Perish 

A desktop publishing system is usually a state-of-the-art com- 
puter with a high-speed processor, a large hard disk drive, a 
tape backup, and a laser printer. With an investment of this 
magnitude, you shouldn't scrimp on protection; what comes 
down the power line can seriously damage your system. 

The typical laser printer draws as much as 1000 W, and this 
can be a problem. Thousand-watt power conditioners are ex- 
pensive. Your only less-expensive option is a surge suppressor. 
If it is properly designed, a surge surpressor should protect the 
printer well enough to prevent any major damage. A laser 
printer, after all, is a lot more like a copier than a computer on 
the inside. 

In a desktop publishing environment, backup power is essen- 
tial for the computer, but not necessarily for the printer. If a 
printing function is disrupted by an outage, it may be a nui- 
sance, but the job can be done again. The computer, on the 
other hand, has large and rather lengthy processing chores. It 
makes sense to provide it with an SPS to ensure that jobs finish 
and files are closed before power shuts down. 


Buy Safe, Not Sorry 

Many people spend thousands of dollars on hardware and soft- 
ware, only to dash out and buy the least-expensive protective 
and backup power products they can find. You will waste your 
money on this strategy and leave your system vulnerable, and 
you may even introduce undesirable noise into the electrical 
environment. 

To obtain devices that provide you with a safe persona! com- 
puting system, you should invest the same amount of thought 
and evaluation as when you selected your computer to begin 
with. The process will vary depending on your needs and your 
particular system configuration. 

Armed with the facts, you can make informed buying deci- 
sions and then relax and let your investment in computing work 
for you. Ш 


Mark Waller is a computer facilities consultant and the author of 
Computer Electrical Power Requirements and Mastering PC 
Electrical Power, both published by Howard W. Sams. He can 
be reached оп BIX c/o “editors.” 
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ure. 


si*kur; а. [L. securus]: The ability to shelter your 
confidential data and your whole personal computing 
environment away from prying eyes, meddling associates 


and criminal intent. 


Securing your personal computer files has 
been, until now, a mostly complicated and 
unreliable matter. Not any more. 

As incredible as it may sound, now there is a 
simple and economical way to solve all your data 
security problems. It's 
called Personal Data Pac 
technology. From Tandon. 

This innovative tech- 
nology consists of a 
portable, small and rugged 
30MB Winchester disk 
pack, the Personal Data 
Pac, and an external drive 
receptacle, the Ad-PAC. 
The total package costs 
less than $1000. 

When you equip your 
PC with our Personal Data 
Pac technology, data safety 
and security problems 
become a thing of the past. Instantly. You simply 
eject the Personal Data Pac, containing all 
your data files, and lock it away in your desk 
or your safe. 

Installation of the Ad-PAC is as simple as 
plugging the controller card into an expansion 
slot of any AT-compatible workstation and 
connecting the cable. The Personal Data Pac can 
then be inserted and removed as easily as a 
VCR cassette. 

But removability doesn't mean loss of reliability 
or efficiency. The Personal Data Pac performs 
exactly like a fixed Winchester with an effective 
access time of 40 milliseconds. According to recent 


The Tandon Ad-PAC 


tests, this represents the fastest data throughput 
of any removable mass storage available today. 
The Tandon Ad-PAC will also secure you from 
the disasters of fixed disk failure and at the 
same time eliminate the need for inconvenient 
and slow back-up systems. 
À full 30MB of programs 
and files can be trans- 
ferred from Data Pac to 
Data Pac in less than 
three minutes. So when 
disaster strikes, insert the 
back-up Data Pac and it's 
business as before. 
Tandons simple solu- 
tion to the complexities 
of data security is also 
available in a complete and 
powerful system, the 
Tandon Pac 286. This com- 
pact, fully AT-compatible 
workstation offers high-performance computing 
and the increased versatility, capacity and 
convenience of two built-in Data Pac receptacles. 
So, don't call a high-priced security con- 
sultant. See your local Tandon dealer for a more 
sensible solution, or call us at 1-800-556-1234, 
Ext. 171 (in California 1-800-441-2345, Ext. 171). 


Tandon 


We’re redefining 
personal computing. 


GSA# GSOOK87AGS6049 OPT! 


Pricing and information correct at presstime. Tandon reserves the right to vary prices and specifications 
at any time without notice. Tandon is a trademark of Tandon Corporation. 
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CTX, already rated "Best Buy" by PC Digest and PC World 
for their multiacan and monochrome monitors, now presents 
its NEW 14^ Multiscan and УСА monitors. 


The new CTX-3435 Multiscan monitor features a 14” 
diagonal non-glare CRT. Tho unit rests on a newly 
developed detachable swivel-tilt base designed for greater 
versatility and convenience. This monitor's wide range of 
compatibility includes Apple МасП and Commodore Amiga 
as well as CGA, EGA, MDA, and VGA video cards. 


The new VGA monitor, with its 30 MHz band width, is com- 
patible with all VGA cards on the market today. Availability 
is in both monochrome and color, each offering resolutions 
of 720x480, 720x400, or 720x350. 


For more information on these new CTX monitors and other 
high quality CTX products please contact our new 
headquarters at: 


EASTERN REGIONAL OFFICE FACTORY 


CTX INTERNATIONAL, INC. CONTINENTAL TECHNOLOGY, ING. | | CHUNTEX ELECTRONIC CO., LTD. 


161 Commerce Way 
Walnut, CA 91789 


ROOM 401, NO. 30 SEC. 1, 


300 McGAW DRIVE HSIN-SHENG 5. RD., 


ISON, NEW JERSEY 


08837 TAIPEI, TAIWAN, R.O.C. 


TEL: (714) 595-6146 е FAX: (714) 595-6293 т 001) 225-7377 FAX: (201) 225-8355 TEL: (02) 3921171 FAX: (02) 3919780 


Apple Мас is а regesiered trademark ef Apple Computer, Іне. 
Аппра ts g regastered trademark of Continodoncs mms 
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WITH EXCEL 


A little-known feature of Microsoft Excel lets you do 
powerful multiple regression analysis 


Charles W. Kyd 


icrosoft Excel contains a powerful feature 
that's new to spreadsheet technology. It's also a 
hidden feature, largeiy overlooked by users and 
the computer press. 

The new feature is array processing within 
spreadsheet formulas. It includes functions that multiply, in- 
vert, transpose, and find the determinant of arrays or matrices. 
It lets you generate a temporary array, modify it, and summa- 
rize it, all within the same formula. It allows range definitions 
to change as the result of calculated values in the spreadsheet. It 
even brings certain characteristics of a relational database to 
spreadsheets. 

Most important, it lets you perform sophisticated applica- 
tions, such as multiple regression analysis. 


Array Processing in Excel 

In Excel, an array is a rectangular area of data that can exist in 
spreadsheet cells, in range definitions, or as a temporary work 
area within a formula. By using arrays, you can largely elimi- 
nate the columns of intermediate calculations that clutter many 
spreadsheets. 

For example, figure І presents a simple purchase history file 
containing the month of purchase, part number, quantity, and 
price of each purchased item. To calculate total purchases for 
this figure, most spreadsheets would require that you create a 
column that subtotals purchases for each row, Figure 2, how- 
ever, summarizes figure 1 directly. 

To create the formulas in figure 2, you first define in figure 
| the range name Quantity as =$C$6:$C$14 and Price as 
=$D36:3D$14. So far, there are no surprises; you could define 
similar ranges in most other spreadsheets. But in Excel, you 
can also define the range name Subtotals as =Quantity 
*Price. This definition sets up Subtotals as an array that con- 
sists of each cell of the Quantity array multiplied by the corre- 
sponding cell of the Price array. 

Notice that, unlike other spreadsheets, Excel allows the new 
array to exist in memory, independent of the rows and columns 


in the spreadsheet. To prove this point, if you press the F5 
(GOTO) key in PC Excel and enter Subtotals, Excel returns 
an error message because there's no place within the spread- 
sheet for the cell pointer to go. 

The formula in cell E21 of figure 2, which depends on Ex- 
cel's array-processing ability to return the amount of total pur- 
chases, could be replaced with a different formula: 

1. It could contain -SUM(Subtotals). Because you've de- 
fined Subtotals as an array that contains the subtotal of each 
purchase, you can simply find the sum of this array. 

2. It could contain =SUM(Quantity*Price). When you enter 
this formula, it first creates a temporary array containing each 
subtotal, which the SUM function totals. For this formula to 
work properly, however, you must enter it as an array formula. 
To do so, first type it in as you normally would. Then, in PC 
Excel, hold down Control-Shift and press Enter. (In Mac Ex- 
cel, hold down the Command key and press Enter.) When you 
do so, the spreadsheet shows that you've created an array for- 
mula by enclosing it in braces in the formula bar, like this: 
{=SUM(Quantity#Price) }. 

3. It could contain =MMULT( TRANSPOSE( Quantity) ,Price). 
Using the techniques of traditional matrix algebra, this formula 
calculates the dot product of the two arrays. To do so, the for- 
mula transposes the 4-by-1 Quantity array to produce a | -by-4 
array, and then premultiplies it by the 4-by-1 Price array, pro- 
ducing a 1-by-1 array that contains the grand totai. 

These formulas generate the same result, and they do so 
more quickly and with a less-cluttered worksheet than other 
spreadsheet programs require. But because of the way you've 
defined the Quantity and Price ranges, all three of the formu- 
las rest on shaky ground. Remember, these ranges begin and 
end with data in figure 1, not with the top and bottom borders. 
This approach is dangerous because if you insert additional 
rows of data above the first row or below the last row of data, 
you don't expand the two ranges as you should to include the 
new data. 

continued 
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The common way to deal with this problem is to define range 
names to include the top and bottom borders. This way, range 
names always include any rows of data inserted between the 
borders. Unfortunately, this approach fails in this instance be- 
cause many array operations would attempt to treat the empty 
border cells as legitimate data, thereby returning error 
messages. 

To soive this problem, you must define dynamic range 
names, names that expand or contract as the shape of the data 
expands or contracts. To do so, you first define the range Input 
as =$А$5:$0$15. This range, which surrounds the data in fig- 
ure ], serves as a reference for the dynamic range name 
definitions. 

Once you've defined Input, you can define these four 
ranges: 


MonthzINDEX(Input,2,1):INDEX(Input,ROWS 
(Input)-1,1) 

PartNumsINDEX(Input,2,2):INDEX(Input,ROWS 
(Input)-1,2) 

QuantitysINDEX(Input,2,3):INDEX(Input,ROWS 
(Input)-1,3) 

PricezINDEX(Input,2,4):INDEX(Input,ROWS 
(Input)-1,4) 


These dynamic-range definitions allow the number of rows of 
data to expand and contract while allowing the defined ranges 
to do likewise and still reference only the actual data. The IN- 
DEX function provides the key to this process. This function 
takes the form -INDEX(array,row num,column num) and re- 
turns either data or a cell reference, depending on how it's used 
in a formula. Here, because two INDEX functions are joined by 
a colon, Excel correctly assumes that you want it to return a cell 
reference. 

Therefore, the first cell in the Quantity range is defined by 


the cell in the second row and third column of the Input range, 
which is cell C6. The last cell in the Quant ity range is defined 
as one row above the last row of the Input range and in the third 
column of that range, which is cell C14. (The ROWS function 
returns the number of rows in a range and therefore specifies 
the last row of the Input range.) 

This approach, therefore, defines Quantity as the range 
C6:C14. This is the same area that the original definition of 
Quantity specified, but unlike the first definition, this one is 
dynamic. 

With these four ranges defined, you can quickly calculate the 
remaining summary information in figure 2. Cell E22 in this 
figure counts the number of purchases made in February. Its 
formula, which you must enter in the form of an array, is as 
follows: 


=COUNT (IF(Monthsz2,Month)) 


This formula creates a temporary array that contains the month 
value whenever the value equals 2, and then the formula re- 
turns the count of this array. 

Alternatively, you could use the following forrnula to pro- 
duce the same result: 


=SUM(IF(Month=2,1)) 


This formula creates a temporary array that contains the value 
of 1 whenever a value in the Month range equals 2; the sum of 
this array returns a count of the number of occurrences. 

Cell E23 returns the sum of all purchases made in February 
for part number 110. Its formula, which must also be entered as 
an array, is 


=SUM(IF(PartNum=110, IF(Month=2,Subtotals) )) 
continued 
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[4 | „Month | PartNum | Quantity | Price | 
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Figure 1: This purchase history file contains transaction data that Excel's array formulas summarize in figure 2. 
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This formula creates a temporary array that contains a subtotal 
value whenever the month of a purchase equals 2 and the part 
number equals 110, and then the formula returns the sum of 
these subtotals. 

Notice that instead of the AND operator, this formula uses 
nested IF statements to join the two conditions. (PC Excel 
allows a maximum of eight IF statements to be nested in this 
manner; Mac Excel allows seven.) Also notice that only the 
final IF statement in the nest must specify the THEN portion of 
the argument. 

The table at the bottom of figure 2 uses a similar formula to 
generate a summary of purchases by part number and month. 
The general format of this table is one that I've used for years 
for analyzing purchases, sales, operating expenses, and other 
transaction data. 

To generate this table using most other spreadsheets, you 
would need to define a Criteria range and then set up a two- 
way data table that depends on a DSUM calculation. Not only 
does this approach require a complex setup, it calculates slowly 
because the entire spreadsheet must recalculate once for every 
cell in the data table. 

However, Excel lets you create this table easily. To do so, 
first enter the data in the ranges A29:A32 and B27:D27, and 
then enter the following array formula in cell B29: 


=SUM(IF(PartNum=$A29, IF(Month=B$27, Subtotals) ) ) 


To complete the table, simply copy the formula in cel] B29 to 
the range B29:D32, and then enter the SUM formulas in row 34 
and in the range Е29:Е32. Using this approach to generate the 
summary table requires that the spreadsheet recalculate only 
once—just as with any other formula that does not require 
iteration. 


Multiple Regression Analysis with Arrays 

One effective way to illustrate the power of array processing is 
to apply it to a challenging but useful application, such as multi- 
ple regression analysis. This statistical technique offers three 
challenges: It depends on sophisticated formulas generally hid- 
den in dusty statistics books; it uses calculations that are be- 
yond the ability of most spreadsheets to directly perform; and it 
produces results that many users find difficult to interpret. 

Nevertheless, multiple regression serves as a valuable tool in 
many business applications. Suppose, for example, that the 
controller of a company that manufactures printed circuit 
boards for personal computers wants to improve her company's 
sales forecasts. To bring a note of reality to the overenthusiastic 
estimates of her marketing department, she decides to forecast 
company sales by using general economic indicators. If she can 
find a relationship between the economic indicators and her 
sales, she can base her own forecasts on the economic forecasts 
of outside experts. 

Multiple regression analysis is a standard statistical tech- 
nique that can find this relationship between a dependent vari- 
able (sales) and several independent variables (economic indi- 
cators). To begin the analysis, the controller decides to test an 
assumption that her sales vary with changes in total corporate 
profits, disposable consumer income, and the nationwide sales 
of personal computers. She therefore assembles the data shown 
in figure 3. 

Figure 4 shows a spreadsheet that contains the results of her 
analysis. These are the statistics commonly produced by soft- 
ware designed for statistical analysis, but not by spreadsheet 
programs. (The Data Regression command in Lotus 1-2-3 gen- 
erates about half of these statistics—those found in rows 7, 9, 
10, and 19, in the range C20: E20, and in cell A21.) 


continued 


| 20 |Purchase Summary 
| 21 [Total Purchases 


| 24 | 
ta Summa 


36.00 
2,896.00 
0.00 
0.00 


605.00 
408.50 
180.00 

0.00 


5,063.00 
4 
180.00 


by Part Number by Month 


3m PartNum | 1 | | 3 


Total 


0.00 
0.00 


641.00 
3,304.50 
1,080.00 

37.50 


900.00 
37.50 


ЖЕН 
ао CT PSP IAS sl 537-30 [5,0600 
[35 


Figure 2: Array formulas in this figure summarize the transaction data from figure 1. They do so without using columns 
of intermediate calculations, criteria ranges, DSUM functions, or data tables. 
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he correlation 


matrix helps uncover a potential problem; the forecast 
may be unreliable if two or more independent variables 
are closely correlated. 


To cut tothe heart of the application, I've included tables that 
explain both the range names (see table 1) and formulas (see 
table 2) used in figure 4. This approach lets you refer to the 
information easily when you create the application. But before 
you refer to these formulas, let's take a closer look at what their 
results mean. 


Interpreting the Results 

How might the corporate controller interpret the results in fig- 
ure 4? Overall, the analysis shows a strong association between 
changes in sales and changes in the economic indicators that 
she's selected. The R-squared value in cell C10 is the easiest 
value to interpret. It tells the controller that 90.1 percent of the 
variations in sales can be explained by variations in the inde- 
pendent variables. 

When the controller looks up the F value (cell C11) in a table 
at the back of nearly any introductory statistics book, she learns 
that she's identified a statistically significant relationship in 
her analysis. When she checks the standard error of the esti- 
mate (cell C9), she learns that actual sales generally fall within 


| 3 |Data for 


ЕЗ 
ЕЛ 
| 6 |Month 


September 
October 
November 
December 


1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


$.922 of their estimated value. This value represents a rela- 
tively accurate estimate, considering that her sales range from 
$10 to $17 in figure 3. 

Row 19 of figure 4 shows the regression formula, which esti- 
mates that monthly sales equal $48.646, plus 0.704 times cor- 
porate profits in the month, plus 0.318 times disposable income, 
plus 0,714 times computer sales. Rows 20 and 21 help her eval- 
uate the significance of these coefficients. Row 20 contains a 
measure of variability of each coefficient, and row 21 contains 
a ratio that shows how many times greater each coefficient is 
than its measure of variability. When she looks up each of these 
t-statistics ratios in her statistics book, she finds that each coef- 
ficient is significant at the 95 percent confidence level. 

Rows 28 and 29 help the controller to estimate future sales. 
She enters economic forecasts of corporate profits, disposable 
income, and computer sales in row 28. When she recalculates 
the spreadsheet, it combines the coefficients in row 19 and the 
estimates in row 28. The result, which appears in cel] B29, pre- 
dicts the sales of her own printed circuit boards. 

continued 


Figure 3: A record of economic data by month and a record of printed circuit board sales for a hypothetical company. Figure 4 


performs a multiple regression analysis of this data. 


368 BYTE * NOVEMBER 1988 


Where price 
and performance meet. 


Life is one long — usually frustrating —search for the highest 
possible performance at the best possible price. 

Fortunately For FCC-approved ХТ® AT® and 386* bare-bone 
Systems, as weil as a full line of motherboards and add-on cards, 
your search is over You've found ОТК. 

DTK's high-performance boards collectively enjoy a reliability rate 
of 99.596. Because they're manufactured to exacting quality control 
standards, then individually burned-in For 24 hours. 

Which is why ОТК products are exceptionally popular This 10 MHz 
XT motherboard, for example, already has over 200,000 satisfied 
Customers worldwide. And it's just one of our 
success stories. 

Contact the DTK office nearest you. We'll 
send you information on our full line of 
quality computer boards and systems. 
And show you how affordable the 
price of high performance can be. 


"See us at Comdex Fall 1988 
Bally's 8412 


DTK COMPUTER INC. 


15711 E Valley Blvd «City of Industry СА 91744 
EEE ТЕ} (НІН) 333-7543 « Fax: ІНІН) 553-5429 


ОТК Computer inc. of Florida DTK Computer Inc. 04 New Jersey OTK Computer Inc. of Texas OTK Computer GmbH EXCLUSIVE DISTRIBUTORS: 
7285 Corporate Center Or, Suite B 300 Columbus Circie Raritan Center — 1053$ Wiicrest Dr, Suite 120 Wahlerstr 16 Florida: TWE (505) 599-0871 
Miami, FL 33126 Edison, NJ 06818 Houston, TX 77099 4000 Dusseldorf 50 Northern California: Supercom 
Tel (505) 477-7440 Tel (207) 817-0300) Tet (713) 568-5588 West Germany Ia0g 772-9593 
Fax 1505) 477-8322 Fat (201 417-0907 Рах (713) 558-5688 Tek 01149-221-656031 

Fax: Qr -49-221-653753 


XT and АТ are registered (rademarks of Intremational Business Machines Corporanon OTK « a regrmstered trademark of Datatech Enterprises Co, Lid *FCC Class А approval 


Circle 384 on Reader Service Card (DEALERS: 385) NOVEMBER 1988 * BY TE 369 


FEATURE 
MULTIPLE REGRESSION WITH EXCEL 


The spreadsheet includes an analysis of variance (ANOVA) 
table for two reasons. First, it generates certain values required 
by other formulas in the spreadsheet. Second, it summarizes 
the regression results from yet another viewpoint. You can see 
that the sum of the squares due to regression (SSR) is almost as 
large as the tota] sum of squares (SST). In fact, as the R- 
squared value tells you, the SSR represents 90.1 percent of the 
SST. Similarly, the mean sum of squares due to regression 
(MSR) is significantly greater than the mean sum of squares 
due to the error (MSE). In fact, as the F value tells you, the 


MSR value is 24.28 times the MSE value. 

The correlation matrix at the bottom of the spreadsheet in 
figure 4 displays the correlation coefficients for each pair of 
variables. This coefficient is a measure of the linear association 
between each pair. If the variables have a perfect linear rela- 
tionship, the correlation coefficient equals either 1 or —1, de- 
pending on whether the variables both rise and fail together or 
whether one rises as the other falls. (Of course, each variable in 
the matrix is perfectly correlated with itself.) The correlation 

continued 


|i m. ие D 1] mp , Т” Ж... 


| 3 |Multiple Regression Analysis 


| 6 |Regression Results 

| 7 |Number of Observations (n) 
| 8 |Number of Ind. Variables (к) 
| 9 |Std Error of Estimate 
| 10 |R-Squared 


F Value (df= 3,8) 


a 


Individual Variables 


| ‘aed (nel | 
e| ч Und j ta | мы [е 


Coefficients -48.646| TOA] 


t [Variable Number —— Гы = Ш — ж 


[20 |564 Error of Сое? 8.471| —  .121|  .132| .156 
21 |Т Statistic (df-8) 5.803 2.398 4.594 
| 22 | 
13.667 
|24 |Standard Deviation |) 2.М4) __ 2.109 1.815 2.498 
[26 | 
| 27 |Point Estimate 
[28 [Enter Values: — ^ — — č ][ ^ 35| ^  s9|] ^ 33 
| 29 |Est. Y Value 15.142 

| | 32 |Апа1усіз of Variance  (ANOVA) 


Regression 


| 35 |Error 


Total 


Correlation Matrix 


4. жь ы |ы ыы 
іл — WS] Oo] Б КГ», 


1.0000 „0202 
„0202 1.0000 
21461 „1009 
.7337 23336 

46 

47 


Figure 4: This spreadsheet uses Excel's array processing abilities to present the statistics common to statistical software. 
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Table 1: The range names used to create the 
spreadsheet in figure 4. 


Input = MR DATA.XLS!Input 
This range name refers to ligure 3. 


Data z INDEX(Input,2,2): 

INDEX(Input,ROWS(Input) - 1, COLUMNS(Input)) 
The Data matnx contains all the data and only the data. it ex- 
cludes borders and the column of 1s from tha Input matrix. 


XI z INDEX(Input,2, 1): 

INDEX(Input, ROWS(Input) ~ 1, COLUMNS(input) - 1) 
X z INDEX(Input,2,2): 

INDEX(Input, ROWS(Input) ~ 1, COLUMNS(input) - 1) 
These two arrays of X data differ т only one way: The Xi matrix 
indudes the column of 15; the X matrix excludes this column. 


Y x INDEX (Input,2, COLUMNS(Input)): 

INDEX(Iinput, ROWS(Input) - 1, COLUMNS(Input)) 
The Y column contains the data in the rightmost column of the 
Data matnx. 


Thesa four ranges are defined using dynamic range definitions, 
as described in the text. 


п=$С$7 
This name defines the се! that contains Ihe number of observa- 
tions (in this example, tha number of months of data). 


kz$C$8 

Authorities are divided between whether the k notation should 
represent the number of independant variables—the Xs—or the 
number of all vanables—the Xs and the Y. Here, k represents 
the number of X variables. 


z$B$19:$E$19 
This name contains all coefficients of the regression equation. 


Avg =$C$23:SF$23 

AvgY = $F$23 

The Avg name contains the averages of the X and Y vanables. 
The AvgY range contains only Ihe average for the Y variable. 


Std = $C$24:5F$24 
This name contains the standard deviation af each of the X and 
Y variables. 


Est $B$£28:$E$28 

The Pont Estimate section of figure 4 forecasts a value of Y 
when you enter estimated values of X. This range contains the 
estimated values of X, Notice, however, (hat the range includes 
сей B28. which contains the hidden value of 1. To hide this 
value, select Format Number and then enter ":;" (two semico- 
lons) as a custom format. 


SSR-$C$34 

SSE-$C$35 

SSTz$C$36 

These names contain the respective values for the sum of Ihe 
squares due to regression (SSH), attributed to errors (SSE), and 
the total sum of squares (SST). 


MSRz$E$34 
MSE=$E$35 
These two names label values from the ANOVA table. MSR rep- 
resents the regression mean square; MSE represents the error 
mean square. 


Cirele 177 on Reader Service Card 


KADAK's 
engineers bring 
years of practical real-time 

experience to this mature 


MULTI-TASKING SYSTEM 


(version 2.0) 
for the IBM* PC, PC/XT and PC/AT 


B Intertask massage 
passing 

B Dynamic operations: 
- task create/datete 
- task priorities 
» memory allocation 

@ Event Manager 

@ Semaphore Manager 


ш No royalties 
a 18M PC DOS® support 
a C language support 
ш Preemptive scheduler 
8 Time slicing available 
ш Source code of the 
C interface and device 
drivers is included 


AMX86'* operates оп any 8086/88, 80186/88, 80286 system. 


Demo package $25и5 KADAK Products Ltd. 


Manual ату $75 US 206-1847 W Broadwa 
АМХ 86 sysiem $2195 US Vancouver, B.C., Влада 
(shippmg/handling exlra) 


JE V6J 1Y5 
Telephone: (604) 734-2796 
Also avariadle tor 8080. £80, 68000 JF Telex: 04-55670 


A MESSAGE lO 
Our SUBSCRIBERS 


ROM TIME TO TIME WE MAKE THE BYTE 

subscriber list available to other companies who 
wish to send our subscribers material about their pro- 
ducts. We take great care to screen these companies, 
choosing only those who are reputable, and whose pro- 
ducts, services, or information we feel would be of in- 
terest to you. Direct mail is an efficient medium for pre- 
senting the latest personal computer goods and services 
to our subscribers. 


Many BYTE subscribers appreciate this controlled use 
of our mailing list, and look forward to finding infor- 
mation of interest to them in the mail. Used are our 
subscribers names and addresses only (no other 
information we may have is ever given). 


While we believe the distribution of this information is 
of benefit to our subscribers, we firmly respect the wishes 
of any subscriber who does not want to receive such pro- 
motional literature. Should you wish to restrict che use 
of your name, simply send your request to the follow- 


ing address. 
BYTE MAGAZINE 


ATTN: SUBSCRIBER SERVICE 
PO. Box 7643 
TEANECK, М) 07666-9866 


NOVEMBER 1988 • BYTE 371 


FEATURE 


MULTIPLE REGRESSION WITH EXCEL 
Se ee eae s ÉL 


Table 2: The formulas used to create the spreadsheet in figure 4. They should be entered in the order they're listed here. 


C7=COUNT(Y) 
The number of Y values equals the total number of observations. 


C8 zCOLUMNS(X) 
The number of X columns equals the number of independent 
vanables, range name k. 


А11="Р Value (df= "&k&","&n-k-1&")" 
This formula returns the two values of F's degrees of freedom (К 
and n -=k -= 1)asalabel. 


C14 1 
014=1+С14 
Copy this formula to the right as needed. 


B19(PC) INDEX(LINEST(Y,X),1,k - B14 +1) 

In PC Excel, the LINEST function returns a 1-by-4 array that con- 
tans the coefficients of a multipla regression equation in the 
order of X3, X2, X1, and the constant. The INDEX function dis- 
plays a value from this array. Copy this formula to the right as 
needed, 


B19(Mac) = INDEX(MMULT(MMULT(MINVERSE(MMULT 

(TRANSPOSE(XI),Xi)), TRANSPOSE(X))), Y),B14+ 1,1) 
Because Mac Excel (through version 1.5) doesn't have the LIN- 
EST function, you must use arrays to generate the coefficients ol 
the multiple regression equation. This array formula returns the 
coefficients in a 4-by-1 array in the order of the constant, X1, X2, 
and ХЗ, and then the INDEX function displays the appropnate 
value. Copy this formula to the right as needed. 


А21 = “Т Statistic (díz"&n-k-1&")" 
This formula returns the value of the t-statistic's degrees of tree- 
dom (n — K — 1) as a label. 


C23 = AVERAGE(INDEX(Data, 1,C$14): 
INDEX(Data,ROWS(Data),C$14)) 
C24=STDEV(INDEX(Data, 1,C$14): 
INDEX(Data, ROWS(Data),C$14)) 
Copy these formulas to the right as needed, However, because 
the Y column contains a Y in row 14 rather than a number, Ihis 
formula won't work for the Y values. 


F23 = AVERAGE(INDEX(Data, 1, COLUMNS(Data)): 
INDEX(Data,ROWS(Data), COLUMNS(Data))) 

F24=STDEV(INDEX(Data, 1, COLUMNS(Data)): 
INDEX(Data, ROWS(Data), COLUMNS(Data))) 

Use these two formulas to calculate the average and standard 

deviation of the Y value. 


B28 1 
This cell contains the value of 1 but is hidden by its number for- 
mat of “u”. 


C28 35 
The remaining cells in this row contain the forecasted values for 
the independent vanables (the X values). 


B29 = MMULT(Est, TRANSPOSE(b)) 

This array formula calculates the Y value by multiplying the esti- 
mated values of the independent vanables by the coefficients of 
the regression equation. 


C34 = SUM((AvgY - MMULT(Xi, TRANSPOSE(b))) 2) 
To find the sum of the squared deviations due to regression 
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(SSR) in this array formula, subtract the column of predicted YS 
(generated here by the MMULT section of the formula) from the 
mean of the 75 (AvgY), square the results, and then sum the 
squares. 


C35z SUM((Y - MMULT(XI,TRANSPOSE(b))) 2) 

To hind the sum of the squared deviations caused by errors 
(SSE) in this array formula, subtract the column of predicted YS 
(generated here by the MMULT section of the formula) from each 
value of Y, square the results, and then sum the squares. 


C36=SUM((Y - Avg Yy2) 

To find the total sum of the squared deviations (SST) in this array 
formula, sublract the average Y from each value of Y, square the 
results, and then sum tha squares, 


034=k 
The SSR degrees of freedom equals the number of independent 
variables. 


D35zn-k-1 
The SSE degrees of freedom equals the total number of obser- 
vations lass the number of both the dependent and indepen- 
dent variables. 


D36zn - 1 

The SST degrees of freadom equals the total number of obser- 
vations less the number of dependent vanables. It also equals 
the sum cf the previous 2 degrees ol freedom. 


E34 = SSR/D34 

The mean squared deviation due to regressian (MSA) equals 
the sum of the squares due to regression divided by the SSR 
degrees of freedom. 


E35=SSE/D35 

The mean squared deviation caused by the error (MSE) equals 
the sum of the squaras caused by the arror divided by the SSE 
degrees of freedom. 


А42=1+А41 
С40 = 1+ 840 
Copy these formulas down or to the right as needed. 


B41-(MMULT(TRANSPOSE(Data — Avg), DataAvg)/ 
(TRANSPOSE(Std)* Std)y/(n - 1) 

if you let U and W be any variables in the Data range, and you lel 
u and w equal the value of the dewations from thar means, their 
correlation coefficient is equal to Sum(u*w)/Sqrt(Sum 
(и:2)" Sum(w 2)). This formula generates an array Ihat con- 
tains all such combinations of correlalions. To enter this formula, 
first highlight the range B41; £44, type the formula as shown, and 
than enter it by pressing Control-Shift and Enter. (In Mac Excel. 
hold down the Command key and then press Enter.) 


C9 z(SSE/(n -k = 1)) 0.5 

The standard error of tha estimate equals the standard deviation 
of the error values. To find the standard cewation, divide the 
sum of the squares of the error terms by (n - k — 1) and then take 
tha square root of the result. 


C10=SSR/SST 

The R-squared represents the proportion of all squared devi- 
ations that have been explained by the regression equation. 
That is, it's [he simple ratio shown. 


continued 
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C11zMSR/MSE 
| The F value compares the mean sum from regression to the 
mean sum from errors. 


B20- SQRT(INDEX(MINVERSE(MMULT(TRANSPOSE(XI), 
XI), B$14  1,B$14 1)" $C$9 2) 

Multiplying the MINVERSE portion of this array formula by the 
square of the standard error of the estimate ("sigma squared") 
returns the variance-covariance matrix. Taking the square roots 
of the diagonal elements of this matnx returns the standard devi- 
ations of each of Ihe coefficients of the regression equation, 
which аге more commonly referred to as the standard errors of 
the coelficients. When you've entered this formula in the one cell 
shown, copy il to the right as necessary. 


C21=C19/C20 
| The t-statistic equals each coefficient divided by its standard 
| Smor. 


coefficient equals O if there is no linear relationship between 
the variables. 

This correlation matrix helps the controller uncover a poten- 
tial problem with her regression analysis: Her forecast may be 
unreliable if two or more independent variables are closely cor- 
related, a condition that statisticians call multicolineariry. In 
the spreadsheet, however, the correlation matrix shows that 
none of the independent variables have a correlation coefficient 
greater than 0.1461. Therefore, multicolinearity isn't a prob- 
lem for her because, as a rule of thumb, these problems arise 
only when correlation coefficients are greater than 0.70 or less 
than -0.70. 

Suppose, however, that the controller had included two addi- 
tional independent variables in her analysis: sales of monitors 
for personal computers, and corporate bankruptcies. If she 
had, she probably would have found that sales of personal com- 
puters show a high and positive correlation with the sales of 
monitors for personal computers and that business profits show 
a high and negative correlation with corporate bankruptcies (as 
profits go up, bankruptcies go down}. She would therefore 
eliminate these variables, for two reasons. From a statistical 
standpoint, they create multicolinearity problems. From a 
practical standpoint, these two variables add little to the analy- 
sis, and there is no need to go to the work and expense of includ- 
ing them. 


Creating the Worksheet 

To create figure 3, first open a new worksheet. Turn off its 
gridlines and set the manual calculation mode. This figure con- 
tains no formulas. Enter the labels, data, and formatting as 
shown. Notice that column B contains a column of 1s. The ma- 
trix formulas used in figure 4 won't work properly if this col- 
umn is missing. If you want to hide this column after you've 
entered it, do so by assigning the number format “;;" to the 
column. 

The current version of Mac Excel (1.5) cannot draw the shad- 
ed borders in figure 3. Instead, I suggest Mac Excel users sub- 
stitute a row of Xs for the shading. To do so, highlight the shad- 
ed area, select Format Alignment, choose F111, and then enter 
X in the leftmost cell. 

Define the range Input as 32827: $F$20. This range extends 


from the borders above and below the data and from the column 
of 15 to the last column of data. After you've assigned the range 
name, save your spreadsheet using the name MR | DATA.XLS. 

To create figure 4, first open a new worksheet and turn off 
its gridlines. Enter all labels and borders shown in the figure 
before entering its names and formulas. Enter all range-name 
definitions shown in table | for the figure. Of course, many of 
these ranges have no values associated with them yet, but this 
will cause no problem. 

I've arranged the spreadsheet in figure 4 in a logical se- 
quence for reading the results of a regression analysis, not in a 
sequence convenient for entering the formulas, Table 2 shows 
the sequence to follow when you enter the figure's formulas. 
When you follow this sequence, each formula you enter builds 
on formulas entered previously. 

Cell B19 of figure 4 contains the only instance where the 
Mac and PC versions of Excel use different formulas. As table 2 
shows for this cell, the PC version uses the LINEST function, 
which returns the coefficients of a multiple regression equa- 
tion. But because the current version of Mac Excel lacks this 
function, you rust substitute an array formula. Using matrix 
notation, this formula is as follows: 


bes(X1i'Xi)!'X1'Y 


In this formula, b is the 4-by-] array of the coefficients of a 
multiple regression equation, Xi and Y are ranges defined in 
table 1, the apostrophe means to transpose the array, and ^' 
means to find the inverse of the array. 

When you've completed figure 4, save it using the name 
MR. 3. This name stands for multiple regression using three in- 
dependent variables. 


Roll Your Own 

To enter your own data into figure 3, you will probably need to 
modify its size. When you do, be sure to adjust both figures 3 
and 4, if necessary, so each has the same number of indepen- 
dent variables. 

When you adjust figure 4, the correlation matrix will give 
you a problem initially, because when you try to add rows or 
columns to the matrix, you get an error message that says 
"Can't change part of an array." To work around this problem, 
highlight the matrix, click on the formula in the formula bar, 
and press Control-Enter (Option-Enter in Mac Excel). The cor- 
relation matrix will then return a VALUE! error. Insert the ad- 
ditional row and column and add the new headings. 

To change the error values into a working matrix, highlight 
the matrix that now contains five rows and columns, click on 
the formula in the formula bar, and press Controj-Enter (Com- 
mand-Enter in Mac Excel). 

When you recaiculate, the matrix should return the correct 
values. But if it still returns a #VALUE! error, check that all 
numbered headings are correct and that you have five columns 
of data in your version of figure 3. 

When you first try to create and modify figures 3 and 4, 
you'll probably see that &VALUE! error more than once—I cer- 
tainly did. But as you use arrays, you'll quickly learn that 
they're easy to use and correct. Soon, you'll wonder how you 
ever got along without their incredible power. № 


Charles И’, Kyd spent 10 years as a chief financial officer of 
high-tech companies, and he is now a writer and consultant. 
This article has been adapted from his new book, The Micro- 
soft Exce] Business Sourcebook (Microsoft Press, 1988). Не 
can be reached on BIX c/o "editors." 
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The Abstract Planning Tool is an intelligent outliner that makes 
logical connections from your thoughts and ideas 


Peter Wayner 


f you don't want people to fall asleep while 
they're reading what you've written, there's 
plenty of careful planning to be done before you 
begin writing. 

— Most people organize their material with 
either an outline or index-card system. Many different outlin- 
ing programs can help you handle this part of your writing pro- 
cess, but generally they are not much more than word proces- 
sors that let you format your material in various ways. They 
rarely help you sketch out your ideas in the initial writing 
stages. 

To make outlining more 
natural and precise, I have de- 
veloped the Abstract Planning 
Tool (APT), a new system for 
writing that borrows many 
techniques from program- 
ming languages and their 
compilers. One significant 
difference between APT and 
other outlining programs is 
that this system understands 
logical connections. This fea- 
ture is unique in that it allows 
you to think about the rela- 
tionships between your ideas. 


Birth of a Notion 

Instructors of beginning pro- 
grammers often tell their stu- 
dents that writing a good pro- 
gram is like writing a good 
essay. This advice was the in- 
spiration for creating APT. 
To write a good essay, you 
must carefully define your 
topic at the beginning and 


ILLUSTRATION: JOHN CRAIG © 1988 


group the material into small, manageable sections. You should 
discuss subjects only after you have introduced the ideas on 
which the subjects depend. Finally, you must draw everything 
in your material together into a single cogent treatise at the end. 

Languages like Pascal were specifically designed to force 
the programmer to write code that follows these strong struc- 
tural guidelines. To a large extent, they have succeeded. There 
has been little focus, however, on using the structure of a well- 
defined programming language to help arrange the ideas for 
writing any type of material that requires logical organization. 

Just as programmers aim to 
teach the machine a task, you 
begin a writing project by 
wanting to impart some infor- 
mation to the reader. The sub- 
ject might be how Shake- 
speare drew heavily on the 
social and political tenor of 
Elizabethan England or how 
two numbers are relatively 
prime if, and only if, Euclid's 
algorithm returns a 1. 

With this goal in mind, 
then, you outline your ideas 
and arrange them in à logical 
and reasonable order. If the 
outline is good, the piece will 
succeed and the reader will 
understand the topic. But if 
the outline is bad, the result- 
ing material will be bad and 
the reader will end up con- 
fused and unsatisfied. 

Unfortunately, there is no 
set outline pattern to require 
you to develop your ideas 

continued 
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system when performing 
electronic packaging design. 
From schematic capture to printed 
circuit design, to 100% completion 
autorouting capabilities, it's all here. We 
already offer the best selling PCB design 
Software in the industry, and now you have one 
E reason you should be using PADS: Total Integration. 
Call our Sales Hotline today to receive a free Integrated 
Evaluation Package for the ашны Сы 


Чч ы | 
Software, Inc. 


rod “Іп MA: (508) 486-8929 
lr tmt m. Outside MA: (800) 255-7814 
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carefully. Thus, when you spontaneously create an outline, you 
may end up with one that is hopelessly convoluted and has little 
or no structure. In this situation, you may overlook defining 
terms that need definition or you may turn lines of argument 
into loops by introducing facts and ideas too early or too late. 
As the writer, you must bear the burden and responsibility for 
producing a well-conceived argument. 

APT is an attempt to provide writers with the power to gener- 
ate structurally sound outlines by casting ideas in a quasi-math- 
ematical or quasi-logical form. The APT compiler takes these 
abstractions and converts them into a simple, sound outline just 
as a Pascal compiler converts a list of code words into a working 
program. The APT compiler requires you to define all your 
ideas at the beginning and carefully connect them in equations. 
You can still produce a bad outline, just as a programmer can 
inadvertently generate code that will loop forever, but the 
structure of APT makes you think through many of the poten- 
tial problems in advance. 

continued 


IDEAS 

Slavery; [The use of alaves on southern plantations. | 

Southem farming; (Economy of the South depends on 
large-scale plantation farming.] 

Plantation labor; (Plantation farming of tobacco and sugar 
is labor-intensive. Automation for these processes is un- 
available.] 

Northern factories; [The northern economy is dominated by 
factories and high-technology manufacturing.) 

Automation; [Automation of northern factories reduces the 
need for labor.) 

Northem farming; [The northern soil is more suited to 
grains and other crops easily harvested by new automated 
machines.) 

Economic differences; [The North has a factory economy 
while the South relies on labor-intensive farming.1 

Tariff; [Hawley-Smoot bill raises tariffs on imported goods. | 

Civil War; (War between northern and southern United 


States (1861-1865).) 
Farming differences; [The differences between the two 
systems.] 


CONNECTORS 
helps: LEFT; 
leads to: LEFT; 
and; 

or; 

does not help; 
requires: RIGHT; 
different than. 


CONNECTIONS 

Automation helps norihern farming; 

Automation helps northern factories; 

Automation does not help plantation labor; 

Plantation labor requires slavery; 

Southern farming requires plantation labor; 

Tariff helps northem factories; (farming differences = 
northem farming different from southern farming) 

Leads to economic differences; (farming differences and 
economic differences) leads to Civil War. 


Figure 1: Using a text editor or word processor, you can 
create a text file to be fed into APT. The statements must be 
arranged under the headings ideas, Connectors, and 
Connections. 
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Why build a printer that 

can print standing on its head 
when all you want is 
outstanding letter quality? 


The answer is better quality printing. 


We made our new 300 Series 24-pin printers more 
rugged than they have to be and more reliable than 
ever. We built in a patented optical sensor and linked it 
with a unique rack and pinion printhead drive. 


So you get more accurate printhead positioning. And 
that means outstanding letter quality. 


АЛ in a printer so stable it works upside down. 


But even right side up, you get 


letter quality printing this good. 


Our engineers call this championship specs," More 
than 3 million loyal users call it rugged reliability. And 
it shows in the quality and performance of every 
printer and modem we make. 


Call 1-800-OKIDATA for the dealer nearest you. 


OKIDATA 


an OKI AMERICA company 
aa ный We put business on paper. 


Circle 239 on Reader Service Card 


Circle 214 on Reader Service Card 


Protects 


е Remains in Place while you use your computer. 

* Avolds Costly Repairs. Protects delicate electronics 
from dust, spills, smoke, ashes, staples. 

* Soft, Flexible, retains normal keyboard feel. 

ғ Washable, Durable High-Tech Polymer lasts years. 

*« Hundreds of Models. SafeSkin is available for most 
PCs, laptops, workstations and clone keyuoans. 

* Office * Home • Factory * Classroor Ыл Огу 


List Price $29.95. Please call or write for free color 
brochure. Dealer Inquiries encouraged. 


SafeSkin. 


Keyboard Protector 


Merritt Computer Products, [nc./4561 5. Westmoreland 
Dallas, Texas 75237/(214} 339-0753 * Fax |214) 339-1313 


FORTRAN for the 80386 


D Source Level Symbolic Debugging 
С Uses АП Available Memory 
C Runs in the 32-bit Protected Móde 
п Royalty Free License on Developed Programs 
c DOS Suppor Library with Source code 


Рш the full power of the 80385 into your programs. Our SVS FORTRAN- 
386 compiler breaks DOS's 16-bit instruction and 640K memory limit With 
SVS you can cut a typical program's run-time in half, while using up to 16 
Megabytes of memory. SVS fully supports both the Intel 80287/80387 and 
the Weitek 1167 math co-processors, SYS FORTRAN-386 needs the Phar 
Lap-386 Linker. 


Supporting Software Tools: 


SSP(Scitech Scientific Package) with Source Code Included 
Mathematical and Statistical Routines ~ Fast Fourier Transforms (FFT) 
-Specialized Matix-Inversion Routines ~ Integration Utilities ~ Polynomial 
Roots- Nonparametric Statistics 

SPP(Scitech Plotting Package) with Source Code Included 
Supports CGA, EGA, MCGA, УСА, Hercules and AT&T 6300 graphic 


displays. Plots can be crealed and displayed or saved in a disk file with 
provision for enlarging, reducing, translating and rotating the original plot. 


MAT(Maintainability Aualysis Tool} 
MAT analyzes and diagnoses your FORTRAN programs, documents each 


module's interface, including all intercommunicating modules and generates 
cross-reference tables. MAT provides the information you need to make 


your programs more reliable and easier lo maintain. 
Scitech Sclentiiie Package 


Malntalnability Analysis Toot....$595 "aei Ж даа —-% 
For more Informetion call: 6150 El Camino Рои, Suite C-31 
1-800-346-5159 —À 


in CA call (415) 960-5931 


Prices: 

SVS FORTRAN-388.......... — 
SVS PASCGAL-386 
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An APT Example 

Assume you are writing an essay on the economic causes of the 
American Civil War. APT helps you handle this by getting you 
to organize your thoughts into three segments: Ideas, Connec- 
tors, and Connections (see figure 1). 

In the Ideas segment, you list the principal ideas of your 

pe. each followed by a semicolon. The compiler considers 

the words between semicolons as à token, a separate entity that 
represents each idea or connector. The same word can appear 
in different tokens, and one token can be a prefix of another. 
You can include additional thoughts and explanations between 
brackets, and the program will ignore these words. 

The Connectors segment defines various words that wil] join 
two ideas. They are stored as separate tokens that may contain 
words from other tokens and other connectors as prefixes. In 
figure 1, for example, "helps" and “different from" are con- 
nectors. "Helps greatly" is also a perfectly acceptable connec- 
tor. The compiler treats it differently than "helps." The 
parser's current design limits you from using the same word in 
both an idea and a connector. You should not find this situation 
too much trouble, though, because ideas will generally consist 
of nouns, and connectors will generally consist of verbs. 

There are three different types of connectors. Ordinary ones 
(also called symmetric) place no restrictions on the order the 
two ideas wil! take in the outline, while left and right connec- 
tors force the compiler to develop either the left or the right side 
of the equation first. 

In figure 1, the program defines the verb “helps” to be a left 
connector. When the compiler reaches the clause "automation 
helps northern factories," it places the left side of the equation, 
"automation," first in the outline. The link "helps" forces the 
topic of "automation" to be developed before "northern fac- 
tories." If the connector is a right one, the right side comes first. 
"Requires" is a right connector, so in the phrase "plantation labor 
requires slavery," in the final outline, "slavery" will come first. 

You specify whether a connector is left or right by placing a 
colon immediately after it and writing the word left or right in 
capital letters. Unspecified tokens are assumed to be symmet- 
ric. In figure 1, "or" is a symmetric token. 

In the Connections segment, you draw together your ideas in 
pairs with connectors. Each of these new idea-connector-idea 
clauses forms a new idea, and you can link these clauses with 
nested parentheses in patterns such as “(idea-connector-idea) 
connector-idea." The first connector idea in parentheses now 
acts as a new idea. If you plan carefully, then when the ideas 
and connections are defined, the resultant clauses may come 
close to being grammatically correct. In figure 1, I defined 
"does not help" as a connector so it could join two ideas to- 
gether in an English-like sentence. 

The program takes a text file for input. You can create the 
file with any editor or word processor that stores the words in a 
simple text-file format with no control characters or escape se- 
quences. You need to make the files look exactly like figure 1, 
using the words IDEAS, CONNECTORS, CONNECTIONS, 
LEFT, and RIGHT. 

Semicolons must separatc the different ideas, connectors, 
and phrases, but a period must come after the last item in each 
segment. The program asks for the names of the input and out- 
put files. The output file will contain all the error messages. 

The compiler encourages free-form thinking by accepting 
Ideas, Connectors, or Connections segments in practically any 
order. It only requires that the ideas and connectors used in a 
clause be defined in a previous section. T wo outlines can easily 
be combined by cutting and pasting complete segments from 
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Think small in a big way 


When you think multiuser/multitasking, 
think Concurrent" DOS 386, the bi 
name in small systems from Digito 
Research; architects of the first standard 
operating system for personal compu- 
ters. Now, Concurrent DOS 386 allows 
multiple users to share peripherals, files 
and applications, using serial terminal 
workstations linked by 85-232 cables 

to the system. It's fast, reliable and 
economical. 


The big news today is small systems 


Concurrent DOS 386 meets the іпсгео5- 
ing demands placed on small systems by 
supporting multiple DOS programs on 
both the system console and attached 
terminals. You can run popular pro- 
grams such as Lotus” 1-2-3" dBase’ Ill, 
WordPerfect” and many more, with full 
math coprocessor support. The system 
runs up to 255 tasks simultaneously, with 
full intertask communications and byte- 
level record, file and device locking. 


For people who hate waiting in line 


Concurrent DOS 386 brings you all the 
remorkable speed and power of the 
Intel® 80386 processor. A prioritized pre- 
emptive scheduler allows task execution 


and intertask communication by several 
users at near full processor speed while 
letting some tasks "interrupt" others 
according to the needs of each user. 


A small system with a big memory 


Concurrent DOS 386 gives you access 
to four gigabytes z pe physical 
mernory. Its powerful memory paging 
capability fully supports the базасы 
Memory Specification with no addi- 
tional hardware or software. 


Menus at a touch 


Now you can create and customize 
menus, while programmoble function 
keys let you condense complex com- 
mands to a single keystroke. The file 
manager runs standard operating 
system functions, plus you have an 
on-line help facility, text editor and 
support for DOS-based device drivers. 


Multiuser color graphics 

Now with the introduction of the new- 
est member of the Concurrent DOS 
family, Concurrent DOS 386/Multiuser 
Graphics Edition, your demands for 
high-resolution EGA bit-mapped graph- 
ics in the workstation environment can 
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DOS-based graphics programs on indi- 
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new version of Concurrent DOS 386. 


All you have to remember 
is Concurrent DOS 386 


Concurrent DOS 386 from Digitol 
Research is the name to remember 
when it comes to 386 technology. The 
power and versatility of Concurrent 
DOS 386 are giving a new meaning 
to the word multiuser. 
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CONCURRENT DOS PROGRAMMER 
INFORMATION KIT. 
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Describe: slavery 

Describe: plantation labor 

Show how: plantation labor requires slavery 
Describe: southern farming 

Show how: southern farming requires plantation labor 
Describe: northern farming 


Show how: farming differences = northern farming differ- 


ent from southern farming 
Describe: economic differences 


Show how: farming differences lead to economic 
ditferences 


Describe: automation 


Show how: automation does not help plantation labor 
Describe: northern factories 

Show how: automation helps northem factories 
Describe: tariff 

Show how: tariff helps northern factories 

Show how: automation helps northern farming 


Show how: farming differences and economic differences 


Describe: Civil War 


Show how: (farming differences and economic difter- 
ences) leads to Civil War 


Figure 2: The outline produced by APT from the text 
in figure 1. 


IDEAS 


Definition of right triangle; ja triangle with one right angle. | 
Pythagorean theorem; [a squared pius b squared equals c 


squared.) 
Definition of sine; [sine is the ratio between the opposite 
side and the hypotenuse] 


Definition of cosine; (cosine is the ratio between the adja- 


cent side and the hypotenuse} 
Transcendental identity. (sine(x) squared + cosine(x) 
squared = 1] 


CONNECTORS 
and; 
implies:LEFT. 


CONNECTIONS 
Definition of right triangle implies Pythagorean theorem; 


(Pythagorean theorem and (definition of sine and definition of 


cosine)) implies transcendental identity. 


Figure 3: You can use APT for outlining material that 
needs to be precisely organized, such as mathematical 


proofs. The outline shown here is a proof of a trigonometric 


identity. 
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one into another. You just need to make sure all the necessary 
ideas and connectors are carried along into the new outline. 


How the Outliner Organizes 

When the APT compiler finishes reading the tokens, it tries to 
create an outline using the basic ideas and the connections that 
must be made between them. It starts by selecting one of the 
clauses in the Connections segment and stepping through the 
ideas in it one by one. The ideas that should be joined together 
are placed one after the other. Then the connection between 
two ideas is inserted into the outline immediately after the 
ideas are defined. 

Figure 2 shows the results of running the outline in figure 1 
through APT. When the compiler develops the clause “planta- 
tion labor requires slavery," it asks you to describe first slav- 
ery, then plantation labor. Right after these two ideas are intro- 
duced, it asks you to show how they are connected —that is, how 
plantation labor requires slavery. The words "describe" and 
"show how" are two stock phrases the compiler uses when it 
creates the final outline. 

The outliner takes the list of ideas and organizes them. Ini- 
tially, it chooses the clause that holds the first idea on the Idea 
list and develops those thoughts. Then it chooses the next clause 
containing the idea that is closest to the beginning of the Idea 
list. APT continues with this pattern unti] all the clauses are 
processed. It breaks any tie by choosing the clause that occurs 
first in the Connections section. Thus, "slavery" winds up first 
in the outline because you placed it first in your list of ideas. 

After the system is finished with the first clause, it moves on 
and processes clause after clause until the program is done. If 
an idea appears in several clauses, the outliner will ask you to 
describe it only once. After that, the outliner wil] assume the 
concept is familiar. When you run your first input through the 
outliner, you should get the results shown in figure 2. 

As the program organizes the ideas within each clause, it 
checks for left and right connectors and starts with the ideas on 
the appropriate side of the connector first. When it comes to 
ideas joined by symmetric connectors, it places the ideas in the 
outline in the same order as they are defined in the Ideas seg- 
ment. This rule gives you some contro! over the final order of 
the outline, but the program will resort to the rule only after it 
finishes placing all ideas close to the other ideas with which 
they are being connected. 

The next version wil] include an option that prevents the out- 
liner from even considering using the topic on the right side of 
the left connector before the left side is used, and vice versa. In 
this case, there would be a dependency relationship between the 
clauses. The program would not develop a clause until all the 
other clauses it depends on are developed. Such a feature would 
be useful in situations requiring rigorous logical development, 
such as mathematical proofs. Figure 3 is a good example. 

In figure 3, "implies" forces the left side, the necessary con- 
dition, to be developed before the right side. No matter how you 
rearrange the ideas, the compiler ensures that the left side of 
each connector "implies" comes before the right. It also places 
the first clause, “definition of right triangle implies Pythago- 
rean theorem," before the second clause that uses "Pythagore- 
an theorem" as a necessary condition on the left side of "im- 
plies." It wouldn't make sense to consider the second clause 
before the first clause is proven. 

You can also break up the outline into a sequence of short 
Ideas, Connectors, and Connections segments so the definition 
of an idea is close to its use in a connection. This allows you to 
break the outline into more manageable segments—a process 
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(Application Program Interface) get access to the powerful 
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ing, intertask comunications, mailboxes, shared programs, 
memory management, mousing, data transfer, menu- 
building and context sensitive help. 


Bells and Whistles 
A program taking advantage of the DESQview 2.0 API can 
spawn subtasks for performing background operations or 
new processes for loading and running other programs 
concurrently. It can schedule processing after an interval or 
at a certain time. It can use DESQview's intertask commu- 
nications to rapidly exchange data between programs, 


share common code and data; or interrupt at critical events. 


It can use DESQview's menuing and mousing capabilities 
О create menus. And there's lots more it can do. 


DESQview Developer Support 


So if you are a developer, looking to create programs with 
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Quarterdeck Office Мой 150 Pico Blvd. , Santa Monica, СА 90405 
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IDEAS 
Marlo; 
Jean-Phillipe; 
Francois. 


CONNECTORS 


loves; 
is married to; 
doesn't know that. 


CONNECTIONS 

Marie loves Francois; 

Мапе із married to Jean-Phillipe; 

Jean-Phillipe doesn't know that (Marie loves Francois); 

чи doesn't know that (Marie Is married to Jean- 
illipe). 


doesn't know that 


| Jean-Phillipe 


Figure 4: The outline generator performs its work by 
representing the ideas in each clause as nodes. As more 
and more links are created, a directed acyclic graph, 
such as this one outlining a movie plot, is constructed. 
Each connection is added to the graph by creating a new 
node with pointers to the two nodes it connects. 


Describe: Marie 

Describe: Jean-Phillipe 

Show how: Marie Is married to Jean-Phillipe 
Describe: Francois 


Show how: Francois doesn't know that (Marie is married 
to Jean-Phillipe) 


Figure 5: The outline produced from the acyclic graph in 
figure 4. The program produces this outline by searching 
downward from the root (the highest node in each 
clause). When it locates two ideas, it walks back up the 
structure, joining them, and continues making all the 
connections until it reaches the root again. 
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doesn’t know thal 


roughly equivalent to defining a subroutine, but it does not in- 
clude any notion of global and local ideas. Everything is global. 


APT's Algorithm 

The outline generator performs its work by creating a structure 
called an acyclic graph. А different node represents each idea. 
The program adds each connection by generating a new node 
with pointers to the two nodes it connects, as shown in figure 4. 
This new node is said to be "higher" than the two nodes it 
joins. The highest node is the last one entered in the graph for 
each clause. The connections are shown as two lines from the 
connector pointing downward to the ideas that are joined. 

The program easily produces an outline from this structure. 
The highest node in each clause is known as the root. The pro- 
gram develops clauses by searching downward from the root. 
The idea nodes in each clause are at the foundation level. Every 
connection made is higher. When the program finds two ideas, 
it moves back up, joining them, and continues to make ai! the 
connections until it reaches the root again, as shown in figure 
5. At each node, the program checks to see if the node is a left 
or right connector. If it is either, the outliner chooses the appro- 
priate branch to be examined before the other. Otherwise, it 
picks the branch—either the left or the right—that leads to the 
first idea on the list. If it finds a node that another clause has 
used before, it stops here and moves back up the tree. 

The outliner chooses between clauses by examining the posi- 
tions of the idea nodes in the Ideas list. It picks the clause that 
includes the earliest idea defined in the APT program. This 
feature gives you some control over the order in which your 
ideas appear. If you want to rearrange your paper and move 
"farming differences," for example, so that this subject ap- 
pears earlier in your material, you can move this idea to the top 
of the Ideas segment, and the outliner will do its best to accom- 
modate the change. 

The parser builds the tree with the help of symbol tables. In 
APT's present design, each word is a separate entity that is 
stored in a symbol table. Each token is saved as a list of words in 
its own table. As it constructs the directed acyclic graph, the 
program maintains a list of idea-connector-idea triplets already 
entered in the graph and checks to see if the particular phrase 
being processed is already there. If so, the program uses the 
existing location in the graph; if not, it constructs a new one. 

Ordinarily, ideas end up as nodes at the bottom of the graph, 
but this doesn't bave to be so. Án equal sign can attach the idea 
to a node much higher in the graph. 

For example, in figure 6, the equal sign connects the phrase 
"Joyce's Oeuvre" with the small tree representing three of his 
major books. Now these books can be referred to by the token 
Joyce's Oeuvre, and the token will represent the three. The sys- 
tem asks you to introduce the three books only once, when it 
first comes to Joyce's Oeuvre in a branch. From then on, it re- 
fers to the books as Joyce's Oeuvre. 

You can use APT for many applications that require plan- 
ning. Construction projects, for example, have phases that depend 
on one another, such as “the first floor requires a foundation 
before it can be built." You can easily convert these scenarios 
for APT's use by listing every step as an idea and connecting 
them with left or right connectors such as “must precede" or 
"requires." APT will try to arrange it so that connected stages 
of the project appear near each other in the outline, 


Strengths and Weaknesses 
At this point, it might appear as if this tool 1s only useful for 
disciples of Bertrand Russell and others who think that all 
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accomplishes all this with a substantial ing. You can start 1-2-3 calculating and tell selected as “Best PC 
speed advantage over any Paradox to print mailing labels while you're |O F_T H E | Environment" in PC Tech 
alternative environment. writing a report in Word Perfect, or laying out |Y E А К | formats Systems Builder 
Multitask beyond 640K. a newsletter in Ventura Publisher, or design- Contest. 
When you want to use several programs ing a building in AutoCAD. DESQview lets you have it all now. 
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10 ус bre, Мон“ 
ends Y Headaches? 


СЕТ SUPERSOFT's 
SERVICE DIAGNOSTICS 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM РОЅТ and extensive, professional documentation to 
provide the most comprehensive testing available for ІВМ PCs, 

XTs, ATS and al compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level. 


NEW: SuperSolt's ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 


NEW: 386 diagnostics tor hybrids and PS/2s! 


For over nine years, major manufacturers have been relying on 
SuperSoft's diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSott's 
Diagnostics I! for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available tó save 
everyona (including every serious repair technician) lime, monay, 
and headaches in fixing their computers, even поп-ІВМ equipment. 
AU CPUS & Numeric Co-processors All Color Graphics 8 Мопасһготв 
System Expansion & Extended Memory Manitars 
Floppy. Fixed & Non-standard Disk Drives Parallel & Sanal Pons 
Standard 8 Non-slandard Рпгцетз Mono, ССА. Hercules & EGA 
System Board: OMA, Timers, Interrupt, Adapters 
Real-time Clock & CMOS config. RAM А! Keyboards & the 8042 Controller 


Join the ranks of XEROX, NCR, COC, SONY, PRIME, ... who have 
bundled SuperSoft's diagnostics with their microcomputers at no risk 
because of our 30 day money back guarantee. 


Senace Diagnostics Ки PC, PC/XT, and compatibles only 
Alignment Diskette for PC, PO/XT and compatibles (48 tpi drives) 
Wrap-around Pug bor PC, PC/XT and compalibies е and sena). . 


Service Diagnostics for AT and compatibles only .. 

Alignment Oisketie for AT and compatibles (96 tp drives). 

Wraparound Plug for AT (serial) 

ROM POST for PC, РС/ХТ and compatibles only . . 

ROM POST lor AT and compatibles only 

Service Diagnostics: The KIT (Includes sii of the — M $502). 

Service Diagnostics for 386 or V2. VO, or Harris, etc. (please вреспу) 

Diagnostics || із the solution to the service problems of users of ail 
CP/M-80, CP/M-B5 and MS-DOS computers. . i 

ROM POST for PS/2 and compatibles only 

Alignment Disketin Ки PSŻ and compatibles [35 inch). . 


To order, call 800-678-3600 or 408-745-0234 
FAX 408-745-0231, or write SuperSoft. 


PRST IN SOFTWARE TECHNOLOGY PO Bos 611328, San Jora. CA 96181-1329 (450) 745-0254 Telex 27600 


SUPERSOFT < a герме trademark ol 5 Ia COC o Control Dara Corp IBM PC. AT å XT ol 
Inte: matrona Gunes Мастылеь Cop MS OOS af Macro Son Corp , NEC of NEC питты Завета, e 
PRIME of PRIME [MC Sory of Sony Corp 
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FEATURE 
IT'S APT TO WRITE 


IDEAS 

The Dubliners; 

Ulysses; 

Finnegan's Wake; 

Joyce's Oeuvre; 

The city of Dublin; 

A literary version of Dublin. 


CONNECTORS 
rises from; 
centers around; 
and 


CONNECTIONS 

Joyce's Oeuvre = The Dubliners and Ulysses and 
Finnegan's Wake; 

Joyce's Oeuvre centers around the city of Dublin, 

A literary version of Dublin rises from Joyce's Oeuvre. 


Figure 6: With APT, you can group parts of the outline 
together using an equal sign. In this example, the equal sign 
connects three of Joyce "5 major books so they can therefore 
be referred to by the token "Joyce's Oeuvre. " 


knowledge can be atomized and neatly connected. This is not 
necessarily the case. Inside the system, each connector is rep- 
resented as a pointer in a graph; but outside, the connector is 
just a word. The connection can be as strong as the word "im- 
plies" or as ephemeral as the nebulous phrase "might have 
something to do with." The nature of the link depends entirely 
on your choice of words. 

This is one of the strengths of the APT system. It Jets you be 
as colloquial or as proper as you wish. Your ideas might be 
sketchy slang or weli-thought-out parts of a sentence. But, in 
the end, the system will do the work and arrange everything as 
best as 1t can. It lets you concentrate on making lists of ideas 
and thinking through the best way to join the ideas before you 
begin to write. 

You might find learning to link your ideas difficult. But 
many people who've used the system say that before they 
learned it, their outlines were merely lists of ideas without firm 
connections between them. They would link the topics as they 
wrote and often make substantial revisions to the outline. The 
APT system helps you organize your material earlier, when you 
can more easily experiment and change things. 

Many people, especially nontechnical writers, may balk at 
using such a logical way of planning and outlining. They may 
say, "Good writing isn't mathematics." True, sore literature 
may be free-flowing and not strictly structured, but most writ- 
ing must have a logical structure so it can be understood. 

APT forces you to think tbrough the details of your writing 
project. But because the machine does the organizing, the pro- 
gram frees you from worrying about the overall structure. With 
luck, you will discover that joining ideas is a more natural] way 
to construct an outline. Once that is done, all] you have to do is 
the writing. B 


Editor's note: The source code for APT is available in a variety 
of formats. See page 3 for details. The code was written with 
Lightspeed Pascal; however, minimal changes should allow it to 
work with other versions of Pascal. 


Peter Wayner is reading toward a Ph.D. in computer science at 
Cornell University. He can be reached on BIX c/o "editors. ” 


Single commands like CONTOUR. PLOT instantly 
generate presentation-quality graphics. 
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1 takes just one command and 47 milliseconds 
to calculate the inverse of a general 9 x 9 matrix. 


Go ahead. 

Try this with any other single PC software package. 
Sure, you could create these screens by using several 
scientific software packages. (Of course, you'd have to learn 
several different systems and convert your data files a few 
times.) But we did it all with just one, integrated, scientific 
software tool. À tool that can handle all your needs—data 
acquisition, analysis, and graphics—ASYST. 

ASYST gives you full control of your data. Within one, 
unique, interactive programming environment you have 
access to high-level commands that allow you to perform 
functions like instrument interfacing and control, FFTs, 
smoothing, integration, differentiation, curve fitting, 
statistics, and matrix and polynomial operations. 


screen 1 
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With proper hardware, ASYST acquires data 
at rales of up to 250K Hz. 


Join the thousands of users who get significantly 


faster solations with ASYST.* 
— i y“ ЧЕ lam 
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WOULD. 


But even though the ASYST function set is extensive, you're 
not tied to it. You can expand and customize the functional- 
ity of ASYST by tailoring its capabilities to your needs. And 
you'll find, as thousands of satisfied users have, that you 
don't have to be a professional programmer to use it. 


And just in case you need it, you'll appreciate our 60 days of 
free technical support. Ongoing support is available. 

Test ASYST on your own screen with our 30-day 
no-risk offer. Call 1-800-348-0033. 


À complete system: 

Data analysis and statistics 

B Acquisition (A/D, D/A, and Digital 1/0) 

B. Instrument interfacing and control 
(IEEE-488/GPIB and RS-232) 

E High-performance graphics 


System Developers: Ask about the ASYST f " SYST 
Run-time and User site licenses. =f = 212 Ai 


al tede алей m 2E 208 аа 100 Corporate Woods, Rochester, NY 14623 


1-800-348-0033 or 716-272-0070 


ASYST іна trademark af fast Software Тїш, Inc. 
"1089 Asst Software Technologies, Inc. 
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The Hot Performers. 


ME 386-20 
Tower 


ME 386-20 
20 MHz 80386-20 processor Microsoft 
OS/2 and DOS compatible 1 MB 32-bit 


RAM running at “0” wait state (upgradable 
to 8 MB) Socket for 80387/80287 math 
co-processor High performance NCL 
Порру/ hard disk controller 1.2 MB 
floppy disk drive CMOS clock /cal- 


endar with battery back-up Enhanced 
| Upright Case 
Add $300 
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ME Roadrunner 


12 MHz 80286 processor Socket for 
80287 math co-processor 640K memory 
(1 MB option) New Super-Twist LCD 
with Backlit and Reverse; 640 x 200 dots 
(640 x 400 option); 80 char. x 25 lines 

Monochrome/Color graphics card for 
extemal monitor 6 expansion slots 

Floppy/hard disk controller — Serial/- 
parallel/clock-calendar — 1.2 MB floppy 
disk drive 20 MB hard disk (30, 40, or 
60 MB optional) 12-һіпсіоп AT style 
keyboard | 110/220V auto-switchable 

20 pounds 


| aulo-switchable 


$1799 | 


! 


».. 


МЕ 386-18 
| 18 MHz 80386 processor Microsoft 
| OS/2 and DOS compatible — 512K 32-bit 


memory on board Two 32-bit expansion 
slots Socket for 80387 math co- 
processor High-performance NCL 
floppy/hard disk controller 1.2 MB 
floppy disk drive CMOS clock/calendar 


Enhanced AT keyboard $1799 


ж SPECIAL ж ст 

МЕ У20 64К (арке 840K 
Зоок (Юр. ATO, Monochrome 

отам Сага Monochrome monitor 
Keyboard Complete system... $499.00 


HOT PORTABLES 


Roadrunner Plus (386) 


Intel 80387 processor — 6/16 MHz clock 
speed 1 MB of memory Socket for 
math co-processor — Floppy/hard disk 
controller — 1.2 MB high capacity floppy 
disk drive 42 MB fast access hard disk 
(60 MB optional) Serial/parallel ports 
Color/ mono display card for extemal 
monitor New SuperTwist LCD with 
Backlit and Reverse; 640 x 400 dots; 
80 characters x 25 lines 6 expansion 
51015 — 12-function keyboard 110/220У 
20 pounds 


53399 
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ME 386-18 


ME 286-12 


8/12 MHz 80286 processor 512K 
memory (upgradable to | MB on board) 
"0" wait state option (s.i. 15.3) Micro- 
soft OS/2 and DOS compatible 810 
expansion slots High-performance NCL 
floppy “hard disk controller 1.2 MB 
floppy disk drive CMOS clock calendar 


Enhanced keyboard 5590 


The Network Solution 


ELS Network for two-to-four users. 
Increase your company's productivity 
without making a big increase in expen- 


5499 


ditures. Complete software... 
Call for all Novell. Products 


Prices м4 avasatxdity 
subiecit 1o change 
элн Л псн 


CALL TOLL-FREE 


(800) МІСЕО-21 


in Calif. (714) 662-1973 


MICRO 
EXPRESS 


2114 South Grand Avenue 
Santa Ana, California 92705 
Fax: (714) 662-1258 - Telex 910 240 3029 


Come See Us At COMDEX Booth #C607 


FEATURE 


PARALLELIZING 


PROLOG 


Three approaches to running Prolog 
programs on multiprocessor machines 


Dick Pountain 


| nce found only in academic environments, Pro- 
log has graduated to the real world and is now 
available for just about every computer made. 
Applications developers are finding that Pro- 
log'ssymbol-manipulation and built-in pattern- 
matching abilities make it particularly suited for programming 
expert systems, database query systems, and natural-language 
processing systems. 

Such applications typically involve searching very large 
databases and need very fast computers to achieve adequate 
performance. They are there- 
fore natural candidates for be- 
ing sped up by parallel pro- 
cessing. Almost from its 
inception, Prolog researchers 
have wanted to implement the 
language on multiple CPUs so 
that the sequence of pattern 
matches that are involved in 
solving a Prolog goal would 
all be evaluated at the same 
time. Efficiency is not the 
sole rationale for this desire 
for parallelism; the philoso- 
phy of pure logic program- 
ming itself indicates that the 
order of evaluation of a pro- 
gram should not matter. What 
better way to escape from this 
order than by doing every- 
thing at the same time? 

At a superficial glance, 
Prolog appears to be well suit- 
ed to parallel evaluation. Pro- 
log programs are descriptions 
of the problem rather than 
prescriptions for how to solve 


ILLUSTRATION: ROBERT PASTERNAK © 1988 


it. There is nothing in the text of a Prolog program that explic- 
itly states in what order its parts should be evaluated. 

However, all is not so simple as it seems. Prolog has to run on 
real-life computers and is only an approximation to the time- 
less, purely logical style of programming. Prolog programs use 
variables to hold values and so have an execution history, how- 
ever fleeting. Although many features of Prolog make it more 
suitable for parallel execution than conventional languages, 
running tasks in parallel requires mechanisms for communica- 
tion and synchronization between processes— mechanisms that 
are not present in current dia- 
lects of Prolog. 

Research on parallel-logic 
programming languages is 
being pursued at a number of 
centers in the U.S., U.K., 
West Germany, Hungary, 
Portugal, and Australia, not 
forgetting, of course, the Jap- 
anese Fifth Generation Proj- 
ect, an important component 
of which is a parallel Prolog 
system. Recently, some im- 
plementations of parallel Pro- 
log or Prolog-like languages 
have begun to filter out into 
the light of day, and at the 
1988 CEBIT Electronics Fair 
in Hannover, West Germany, 
I encountered no less than 
three of them, each using dif- 
ferent strategies. 

CS-Prolog was developed 
by Ivan Futo and Janos Szer- 
edi at the Computer Research 
Institute in Budapest, Hun- 

continued 
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gary; Parsytec Prolog is from the German firm Parsytec; and 
the most radical solution to parallelizing Prolog, PARLOG, isa 
new language developed at Imperia] College, London, by Keith 
Clark and Steven Gregory. (If you are not familiar with the 
structure of Prolog programs, the text box “Prolog Basics: Uni- 
fication and Backtracking" on page 390 will set the stage for 
discussing parallelism in Prolog.) 


The Old Order 

Sequential Prolog uses a strategy called depth-first, left-to- 
right search, so that execution proceeds by first trying the 
clauses for a relation in sequence (down the page in the source 
code) and then, when a match is found, by trying the subgoals 
of the clause's body from left to right in sequence (across the 
page). People often prefer to talk about the OR and AND di- 
mensions because the clauses of a Prolog program are con- 
nected by an implied logical OR, and the subgoals of a clause 
body by an implied AND (some dialects allow you to write this 
AND explicitly in place of commas). 

The distinction between these two dimensions is important, 
as each requires different trade-offs to parallelize them, and it 
is possible to parallelize one dimension while leaving the other 
strictly sequential. In an OR-parallel Prolog, you would match 
a goal against al] the clause heads simultaneously; the problem 
then amounts to choosing which one to evaluate, supposing 
more than one of them unifies. In an AND-parallel Prolog, you 
would test the clause heads in sequence as usual, but once one 
was unified, all the subgoals in its body would be evaluated 
simultaneously. The problem here is that since these subgoals 
may share variables, who gets to bind the variable? This is just 
the classic problem of communication and synchronization 
faced by all concurrent programmers. In both cases, the ques- 
tion of what happens to backtracking becomes a crucial matter, 
Let's now look at three different sets of solutions to these 
problems. 


CS-Prolog 

Communicating Sequential Prolog (CS-Prolog) works by add- 
ing the notion of time to Prolog, allowing you to suspend the 
execution of goals until certain conditions are met. CS-Prolog 
embodies a kind of AND parallelism, in the sense that subgoals 
can be concurrently processed by sending messages to activate 
other processes. This communication must be explicitly con- 
trolled by the programmer. 

CS-Prolog runs on either a single-processor or multiproces- 
sor implementation. In a single-processor system, CS-Prolog 
employs no actual or simulated parallelism, since there 1s never 
more than one process active at a time. However, CS-Prolog is 
currently being implemented on a network of INMOS trans- 
puters, and, in such an environment, each process is executed 
on à separate processor. 

CS-Prolog adds a number of built-in predicates, the most im- 
portant of which are new( ), send( ), wait for(), and 
hold(). The predicate nev( ) creates processes dynamically 
during à program run (a process is a Prolog goal that has its 
start time and end time specified but is otherwise evaluated just 
like an ordinary goal). The ful! syntax for a process creation is 


new(Goal, Processname, Start, End). 


The function send(M, Processlist) sends a message M to all 
the processes named in Processlist, and walt for(R) sus- 
pends a process until it receives a message that will unify with 
В. A message can be any Prolog term. The function hold(T) 
suspends a process for a specified length of time T, while sus- 
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pend(P) suspends a process unconditionally so it can only be 
reactivated with activate suspended(P). 

There now arises the problem of how to cope with backtrack- 
ing in such а distributed system. CS-Prolog distinguishes two 
kinds of backtracking: local and global. 

In local backtracking, a process does not pass a communica- 
tion point, that is, a point at which the process sent or received a 
message; local backtracking is always permitted and does not 
affect any other processes. 

In giobal backtracking, a process passes one or more com- 
munication points and thereby directly affects the execution of 
other processes. Whenever the backtrack reaches a point where 
the process had sent messages using send(), then anti-mes- 
sages are sent to those same processes, causing them to back- 
track as well. The backtracking of the original process contin- 
ues. On the other hand, when backtracking arrives at a point 
where the process has received messages via a wait. for(), 
and if there are any matching messages still waiting to be pro- 
cessed, the first one is selected and execution proceeds forward 
again. If no messages are waiting, the process remains 
suspended. 

It's possible for a deadlock to occur during global backtrack- 
ing if all processes are suspended and there are no messages in 
transit. In this case, a global monitor process running on one of 
the transputers or on a host computer has to recognize the situa- 
tion and intervene to break the deadlock; it does this by choos- 
ing one process and forcing it to backtrack further and repeat- 
ing this treatment until some process arrives at a send( ), 
which reactivates other processes. 

Programming in CS-Prolog is in many ways reminiscent of 
concurrent procedural languages like Ada, Occam, or Modula- 
2. Brainware, a German software firm, is working on an MS- 
DOS version of CS-Prolog that will run on PC multitransputer 
boards. 


Parsytec Prolog 

Parsytec Prolog is a fully compiled Prolog that uses a form of 
restricted AND parallelism where the programmer explicitly 
labels the subgoals that are to be evaluated in parallel. Parsytec 
designed this Prolog to run on its transputer-based Megaframe 
parallel-processing computer, which allows the company to 
create a high-performance application environment for indus- 
trial and laboratory control. You can also run Parsytec Prolog 
sequentially. 

The Parsytec compiler actually maps parallel calls onto a 
tree of processors, so that the first subgoal runs on the root pro- 
cessor, the second subgoal on the first child processor, and so 
on. At present, you must configure the physical tree by hand 
using fixed links before program loading. (À new version is in 
development that uses INMOS's digital switch chip to config- 
ure the tree electronically at run time.) You can usc the predi- 
cate par( ) to determine the number of available processors and 
the dummy subgoal 1dle() for setting up time delays to make 
sure a real subgoal gets executed on a particular processor. 

A parallel call in Parsytec Prolog looks like this: 


goal(A,B) :- ( test subgoal 1(А) & eubgoal 2(B)). 


The extensions to Prolog syntax are the & symbol, which re- 
places the comma to separate the subgoals of a parallel call, and 
the | symbol, called guard, which separates test from the body 
of the clause. If the condition test is true, then the two sub- 
goals in the call body are evaluated in parallel; if false, the 
evaluation of the subgoals proceeds in a normal sequential 

continued 


_ From the occasional user to the ет professional today's 
РС communications software are needs to cover the full spectrum. 


| Pre-programmed access to most popular dial-up information services + “Learn” mode to 
create your awn log-on sequences * Dialing Directory * Installation and System. 
Diagnostics • _ Comprehensive "HELP" system ~ 100% Crosstalk” XVI compatibility. 
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PARALLELIZING PROLOG 


Prolog Basics: 


Unification and Backtracking 


efore understanding the three tech- 

niques for parallelizing Prolog, 
you need to understand the evaluation of 
a typical Prolog program. Using the Ed- 
inburgh syntax, you could define the 
Prolog relation grandfather as fol- 
lows: 


grandfather(X,G) :- 
father(P,G), mother(X,P). 

grandfather(X,G) :- 
father(P,G), father(X,P). 


What this says is that G is the grandfa- 
ther of X if he is the father of X's mother 
or the father of X's father. The two lines 
beginning with grandfather are called 
clauses. The term grandfather(X,G) 
is the head of each clause, and the terms 
following the :- symbol make up the 
body of the clause. X, G, and P are vari- 
ables. You can use this relation in con- 
junction with a database of facts about 


people's parents, such as 


father(b111,tom). 
father(tom,paul). 
father(susan,tom). 
father(sally,paul). 
mother(bill,mary). 


Then you could evaluate queries, or 
goals, like asking if Paul is Susan's 
grandfather: 

? grandfather(susan,paul). 

to which Prolog will reply yes. Alterna- 


tively, you can try to find all grandchil- 
dren of Paul. 


? grandfather(Z, paul). 
to which Prolog replies 


Ф = 111; 
Z x gusan; 
no 


When trying to solve such goals, Pro- 
log attempts to unify the goal with the 
heads of all the clauses for the relation 
in question. Unification, which is the 
very heart of Prolog, is a mathematical 
technique that attempts to make two ex- 
pressions identical by choosing suitable 
values for the variables they contain. 
When evaluating grandfather(susan, 
paul), the Prolog interpreter tries to 
unify this expression with the first 
clause head and succeeds by making X = 
susan and G = paul (this process is 
called binding the variables). When а 
goal unifies with the head of a clause, 
Prolog then goes on to evaluate the body 
of that clause, taking each term in turn 
from left to right, but replacing any 
variables that have already been bound 
by their new values. These terms are 
called subgoals and are evaluated just 
like the original goal, by trying to unif y 
them with the clause heads for their own 
relations. In the example, Prolog first 
tries father(P, paul), which unifies 
with the second clause for father by 
making P = tom; then nother(X,P) is 


evaluated and fails because Tom is not 
Susan's mother. 

Although having failed to establish 
the truth of the clause body, Prolog does 
not give up. Instead it backtracks by 
undoing the binding of P in father(P, 
paul) and trying the next possibility, in 
this case P = sally, from the fourth 
clause. Sally is not Susan's mother, 
either, so the mother subgoal still fails, 
and there are no more possibilities for P. 
Prolog still perseveres by backtracking 
all the way; it undoes the bindings for X 
and G and tries the second clause for 
grandfather. This again unifies with X 
= gusan, G = paul, and now the body of 
the clause succeeds with P = tom. This 
ability to backtrack lets Prolog find al] 
the solutions to a query, as you will see 
if you trace the execution of grand- 
father(Z,paul) by hand. 

In principle, the order of the clauses 
does not matter. You could shuffle the 
order of the grandfather or father 
clauses, and the goals would still suc- 
ceed because of backtracking. How- 
ever, backtracking takes time, and the 
order of the clauses will affect the speed 
of the program. If speed were the only 
consideration, you could eliminate the 
need for backtracking by trving all the 
possibilities at the same time, that is, in 
parallel, and dramatically increase per- 
formance. Unfortunately, not all Pro- 
log programs are independent of order. 
И is quite easy to write programs in 
which the order of clauses or of subgoals 
affects the outcome of evaluation. 


fashion. In a case like the above, where the subgoals share no 
variables at all, the test is redundant and may be replaced by 
true: 


goal(A,B) :- ( true subgoal 1(А) &subgoal 2(B)). 


Backtracking is permitted but is always sequential; that is, & is 
ignored during backtracking. 

To eliminate conflicts over variable bindings, subgoals can 
share variables only if the variables are bound and independent. 
Parsytec provides special predicates to test if variables are 
bound and independent: ground( ) and 1ndep( ). Inthe follow- 
ing example, 


goal(A,B,C) = 
( ground(C) subgoal 1(A,C) & subgoal 2(B,C)). 


the variable C is shared between the two subgoals; ground(C) 
will be true if C is bound when the clause is called, and the 
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parallel evaluation is permitted; otherwise, it reverts to se- 
quential evaluation. A similar predicate called ілдер(А,В) 
checks that two separate unbound variables have not sneakily 
been unified prior to the call. 

The kind of AND parallelism employed by Parsytec requires 
very little alteration to the syntax of typical Prolog programs. 
As an example, here is the parallel version of the QuickSort 
program from the third edition of Programming in Prolog by 
Clocksin and Mellish: 


aplit(H, [AIX], СА|Х),2) :- 
A«H, вр11+(Н,Х,Ү,2). 

вр11%(Н, [A|??X], Y, [А ) :- 
Н =< А, split X,Y, 2). 

split(_, [b UP. 


qsort( (), []). 
qsort([H|T),S) :- 


ATE р UDI пиа ЦА, 015! cettes a ruin ing you 1 f r 


a ан - - 


— Rt! 


anitatian? 
enutation : 


Lovodmino the MediaLogic 
Low Cost Solution 


Not all disks are equal 

Floppy disks that pass MediaLogic's 
stringent level of ANSI* tests prove 
that all disks are по! equal. Even if 
they're tested to your specifications, 
the quality can vary from lot to lot— 
from supplier to supplier. 

Now there's a low cost easy-to- 
use tool to test 37/2” and 5'/4" floppy 
disks during incoming inspection and 
quality assurance that goes even beyond 
your own specifications. 

The AT based ML5000 is the cer- 
tifier chosen by OEMs because it was 
developed specifically for them. Up to 
four different disk drives can be con- 
figured to meet all your certification 
requirements. A high resolution color 
monitor displays results in real time and 
test data can be stored on hard disk for 
statistical analysis, as you need it. So 
when you want to evaluate diskette 
standards for duplication ог re-evaluate 
your own specifications beyond source 
inspection, the ML5000 is the only certi- 
fier that offers more than other certifica- 
tion processes. 


More choice of tests 

In addition to precise amplitude, reso- 
lution, saturation curve and extra/ 
missing pulse, the ML5000 also 
includes peak shift evaluation, ANSI 
and ЕСМА* * modulation and over- 
write capabilities, allowing you a 
greater choice of comparisons. These 
advanced technical capabilities go 


* American National Standards Institute 
**Europeen Computer Manufacturers Association 
AT is a registered trademark of ІВМ Corp. 
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beyond what you'd expect. Under- 
standing what's available could make 
a significant impact on your future 
media handling operations. 

When you think all disks are 
tested equally—think again. Ask the 
right questions. What certification 
methods does your media manufac- 
turer use? Do they evaluate beyond 
the minimal extra pulse and missing 
pulse tests? Can returned disks be 
screened for disk or duplication 
defects? Technicalities. Lack of them 
could be the reason you re still getting 


burned on rejected and returned disks. 


More than a floppy disk tester 
№ When you add a 37/2” or 5!/4" 
autoloader to the system you have a 
volume incoming inspection tester— 
capable of meeting the many require- 
ments of your customers. 


With a spin stand, the precision 
head positioning makes it a formatting 
and duplication analyzer. Ог a produc- 
tion head tester. For head and media 
testing—it's a quality assurance tool. 


| And when you need to test 2 Mbyte, 


4 Mbyte and barium ferrite media— 
the ML5000 can do it all. 


MediaLogic offers many more 
options for companies who stake their 
reputation on the quality of the media 
they select—once we know what 
you're looking for. Whether you're 


See us at COMD ! EX | 
Booth 1944 Bally's | 


running quality assurance programs 

or adding your label to diskettes you 

think are tested, it pays ta look at the 
industry standard product for quality 
control —the MediaLogic ML5000— 

before you purchase. 

But don't take пиг word for it, ask 
your media manufacturer if they test 
to all ANSI standards—and then ask 
your customers what they prefer. 

Contact your local representative 
and get all the facts about the ML5000 
and the family of MediaLogic test 
products that are built for quality- 
Conscious companiBs. 


Corporate MediaLagic Inc., 
headquarters: 310 South Street, 
РО, Box 2258, 
Plainville, MA 02762, U.S.A. 
(508) 695 2006 
Representatives: 
USA. WME Systems, 
Westlake Village, CA 
(818) 706 0845 


Media Service International, 
France 
(33-1) 30.66.12.35 


International 


Japan Jastam Corporation, 


Japan 
(03) 558 2411 


MEDIALOGIC | 


The most logical choice for 
media manufacturers and OEMs 
of quality certification 
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FEATURE 


PARALLELIZING PROLOG 
eee 


€ par 
(true we A1) &gqsort(B,B1)), 
append(A1, [Н|В1],5). 


This version differs from the original only in the second sub- 
goal of qsort. Parsytec reports that this program runs 2% 
times faster on four transputers than on one, which means the 
parallelization is about 63 percent efficient here. QuickSort is 
not the ideal algorithm for parallel sorting because the two sub- 
lists produced by sp11t are of arbitrary sizes, and so the paral- 
lel processors are not balanced in their work loads; an algo- 
rithm that shared the workload more fairly would give a better 
speedup. 

You can simulate OR parallelism in a Parsytec Prolog by giv- 
ing different names to what would normally be the clauses of a 
single relation and then invoking them all as AND-parailel sub- 
goals. For example, so long as X and Y are only used as input 
(1.е., bound) parameters, clausel, clause2, and clause} 
will be executed in parallel, as shown: 


с1ачве1(А,В) :- . 
clause2(A, [Blc3) :- 
clause3(A,[]) :- 


goal(X,Y):- 
(true | clause1(X,Y) & 
clause2(X,Y) &clause3(X,Y)). 


This technique can be an effective way of speeding up searches 
of large Prolog factbases, such as you might use in an expert 
system. 


PARLOG 

PARLOG 1s not Prolog, but a parallel-logic programming lan- 
guage with many similarities to Prolog. It employs both AND 
and OR parallelism and also performs unification in parallel. It 
renounces backtracking, however, in favor of what 1s known as 
committed choice between clauses. The clauses of a relation all 
have an initial guard computation. PARLOG tries all the 
clauses in parallel, and only those whose guards succeed are 


Satellite Communication 


MICROSAT П 


BIOS 


——CODE 


candidate clauses for evaluation. In PARLOG, the first candi- 
date is chosen to be evaluated further; the program is said to 
commit to the use of this clause. PARLOG doesn't use back- 
tracking and, therefore, finds only one solution to a goal. 

In PARLOG, the guard computation consists of matching the 
clause head against the goal (as in ordinary Prolog) together 
with an optional test that can be placed before the clause body 
(like that in Parsytec Prolog). So, to commit to a clause, a goal 
must match the clause head, and the test (if present) must be 
truc. To illustrate the syntax, here is the sp11t relation from 
the QuickSort presented above, rewritten in PARLOG: 


split(H, (А|Х) vu ,Z) <-A<H: spl1t(H, X, Y,Z). 
aplit(H, [A|X] Y, [412] } «- H =< A: split(H,X,Y,2Z). 
split( ,()] CD Cl). 


What was an ordinary subgoal in Prolog (e.g., А « H) has be- 
come a guard test here. The colon separates the guard calls 
from the body, and everything to the left of it is the guard com- 
putation. The «- symbol is equivalent to Prolog's :- symbol. 
PARLOG separates parallel conjunction of subgoals in a clause 
with a comma and employs the ampersand symbol to force se- 
quentia] evaluation (exactly the opposite of the Parsytec 
syntax). 

PARLOG handles the problem of binding variables in paral- 
lei with a binding mechanism that allows unification to be sus- 
pended, and by distinguishing between input and output vari- 
ables. A PARLOG relation must have a mode declaration that 
fixes the direction of each of its variables, such as 


mode split(H?,X?,Y|,Zl|). 


where the ? means input and the | means output. The default 
mode for variables is input. The variables H and X carry values 
into a goal and will normally be bound in a call, while Y and Z 
return the answers and will normally be unbound in any call. A 
typical call might be вр114(4, [1,5,6,4,2,7],X, Y), with the 
sublists returned in X and Y. 
The rules for variable binding are as follows: 
continued 


UNIPRO 
UNIVERSAL PROGRAMMER AND 
MEMORY!TTL IC TESTER FOR PCIXT/AT 


SOURCE 


The XT Blast 53270 page book wilh adiskelte 
Containing Source code in С. plus utility programs 
to help you create a Bios. Now you can have а 
Bios with documentation lor your own applica 
tons modify boot-up, elumnate the keyboard. 
install secunty features. etc Onty $99 complete. 
The AT Bing Kit is only $199, or get both Bioskits 
for $279 


— XT-AT HANDBOOK — 
The ТАТ Handbook 15 full of hardware and 
software information та shirt pocket size book 
Over 70 pages covenng 18 subjects, including 
connectors, /0 maps, сопіг ег programming, 
005 amd DEBUG commands, board dimensions, 
character codes, hard disk drivé types, and 
much more Only $995 each gly 1-4, five or 


mote, $5 each = 
Annahooks == 


12145 Alta Carmel Ct. 250, Suite 262 
San Diego, California 92128 
(619) 271-9526 


Expansion Board 


E(E)PROM (16K-IMB) 
PAL (20 & 24 pines) 
BIPOLAR 


MIZAN CPU 
і BCH CPU 
p НАМ & 
TTL TEST 
Option: 4 болы алары 
only $585 complew 
Other products ийй, Individual program- 
mers for E(EJPPIOM (up to 3МВ), PAL, POLAR, 
8748 series, = зета, Memory TTL Teeter, and 
gang progra mers with 4, В, & 18 socket. 
пашана) quality EPROM Eraser with timer 
and safety switch is avilable (erases 30 of 28 
pi eproms м a time). 
OEM & Lxstributor welcome. 
i096 educabona! discount 
473 Sapena СІ. #24 
Santa Ciara, CA 95054 
Order Lina - outside СА 
1-800-541-1975 
Tech Line (408) 7276995 
FAX (408) 727-5906 


IMMEDIATE 
DELIVERY i 
* For IBM PC/XT/AT and compatible. 
* Satellite data receiver - 9600 baud. 
* Satellite bulletin board. 
* Satellite video and 

audio option - Add $200 


PERSONAL SPACE COMMUNICATIONS 


707 Johnson Road, Blaine WA 98230 
[60415976298 ТІХ 04:508306 РАХ 5041597 5214 


XELTEK мс 
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H "TheDataworid286[12MHz] AT compatible.. [is]... 
БЕГЕН thé fastest machine of the nine tested in that review 
4 — | [July 19887." (September 27. 1988). 
| m. and 

++» Speed and excellent compatibility... hundreds of 
dollars leas expensive than other AT compatible. 
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CHOICE rci 


20MHz 286 


DATA-286 12MHz 
80286 running at 8/12Mhz. 0/1 wait state 
Phoenix BIOS std. ( Award BIOS opt.) 
512KB of RAM, expandable to LMB on board 
Socket for 80287-8. -10 
200W power supply 
Кеаі-итс clock with battery backup 
L2MB floppy disk drive 
t OR deb disk controller | 
(1: f interleave controllers available) 
101-Ксу keyboard with "click" 
Mono card w/parallel port (720x348) 
TTL monitor with tilt/swivel base 


$1195 


Vertical Case 
Front panel on/off switch 
220W power supply 
6 half-height drive bays 
Dimensions: 16 M4"( пз 
7 ME'(W) x 25 S/8"(H) 
Available for 286-/385- models 


aaler/overseas inquiries welcome 


— | 


4.72/6/8/ 16MHz (20M Hz opt.) 
IMB of RAM. exp. to 10MB 
Phoenix BIOS std. (Award opt.) 
220W power supply 

12MB floppy disk drive 
Floppy/hard disk controller 
101-кеу keyboard with "click" 

Five 16 and two 8-Би slots 

Mono card and monitor $1995 | 


MAGAZINE 


"Marvelously cheap, powerful 


alternative ... outperformed the 


other 286'5 ..." 


Portacomp Ii 
80286 running at 8/12Mhz, 0/1 wait state 
Phoenix BIOS std. (Award BIOS opt.) 
512KB of RAM, expandable to IMB on board 
Socket for 80287-8, -10 
Real-time clock with battery backup 
1.44MB 3.5” floppy disk drive 
20MB. 39ms. self-parking hard drive 
102-key keyboard with “cfick" 
Supertwist backlit LCD. 640x400 res. 
RGB/monochromc output port 
Weighs under 20 Lbs. 
1.2МВ external floppy drive opt. 
Carrying case available 


$1975 


80286 &/ 12M Hz. 0/1 wait 
Phoenix BIOS std. (Award opt.) 
512K RAM (exp. to IMB) 


200W power supply 
20MB hard disk drive 


RGB output port 
5 expansion slots 


„Саи. 1-800-722-7734 INFO: (213) 695-3777 
ut-Calif. 1-800-722-7702 TECH: (213) 699-8250 
nday through Friday, 7 A.M. to 6 Р.М. Saturday 9 A.M. to 3 Р.М. PST. 


(October 11, 1988) 


1.2МВ 5.25* floppy drive 


Supertwist Басын LCD 


| paraitel, 2 serial ports $1875 


3733 San Gabriel River Parkway, Pico 


SI = 22.5 


ОАТА-286 20MHz 
80286 running at 10/20Mhz 
AWARD BIOS std. 
IMB of RAM, exp. to 2MB on board 
EMS 4.0 support for memory over IMB 
Socket for 80287 
200W power supply 
Real-time clock with battery backup 
1.2MB floppy disk drive 
I:linterlcave floppy/hard disk controller 
101-Кеу keyboard with "click" 
Mono card w/paralle! port (720x348) 


TTL monitor with tilt/swivel base 


$1555 


COMPLETE 10MHz DESKTOP SYSTEMS FROM $945.00 


101 -key enhanced layout 
L-shaped large return key 
Integrated dust cover (paper rest) 


$89 


Color coded key sel lor 
WordPertect available 


ices subject to change, No charge for credit card, check C.O.D. 30 day moneyback guarantee (Shipping charges non-refundable). 


A PREFERRED COMPUTER SYSTEM 
GFE, ле, | -—À № ъй 
! = с а Кш] 


pom. 


Rivera, CA 90660-1495 
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Company Information 


Brainware, GmbH 
Gustav-Meyer-Allee 25 
1000 Berlin 65 

West Germany 

(030) 463-3058 
Inquiry 968. 


Parallel Systems Technology Ltd. (Parsytec) 
Jülicher Strasse 338 

D-5100 Aachen 

West Germany 

(241) 166000 

Inquiry 969. 


London SW7 2AZ, U.K. 
(01) 589-5111 
Inquiry 970. 


* No output variables will be bound until after the caller com- 
mits to a clause. 

* All the input variables are unified in parallel, and only vari- 
ables in the clause head, not the caller, can become bound. If 
unification would require binding a variable in the caller, then 
unification of that variable only will be suspended until another 
call provides a value for the variable. 

* Similarly, guard tests cannot bind any variables in the caller 
and will suspend if they attempt it. 

* Commitment to a clause cannot happen while such an input 
match or guard test is suspended. | 

* Once a clause is committed to, then all the output variables 
are unified with the clause head in parallel with evaluation of 
the subgoals in the clause body. 


Though these rules might sound complicated when expressed 
in such terms, what underlies them is simply a “one-way traf- 
fic” system; inputs can only go in, and outputs can only come 
out. 

This subtle binding strategy provides al) the communication 
and synchronization needed in PARLOG in a way that is quite 
transparent to the programmer. No rolling back or undoing of 
variable bindings is ever necessary, because PARLOG vari- 
ables are never bound more than once; this allows for a small 
and efficient implementation. Even better, the shared-variable 
problem ceases to be a problem and becomes an asset. Shared 
variables now become communication channels between pro- 
cesses, where a process is the evaluation of any subgoal in a 
parallel conjunction. Moreover, these channels are self-syn- 
chronizing (just like those in the Occam programming lan- 
guage), with receivers waiting patiently until a value is ready 
from the sender. The mode declarations of a program define a 
data-flow network in which the progress of execution is con- 
trolled by the availability of its data. 

To try to illustrate how this works, consider a call to the 
split relation embedded in a parallel clause body: 


mode Ғеедег(Х|); 
mode consumeri(X?). 
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mode consumer2(X?). 


— feeder(List), split(4, L1st,X, Y), consumeri(X), 
consumer2(Y). 


The second input argument of this call to split is not bound, 
so when the call is matched in parallel with the split clauses, 
all three attempted matches will suspend, because each would 
require binding List to something. Hence, the call to split 
cannot commit. Both consumer1 and consumer2 suspend, too, 
because their arguments are of mode input and are unbound. 
The only part of the evaluation that is not suspended is feeder, 
which must bind its output, List, to some value (otherwise it 
results in deadlock). If the value bound to List is a nonvariable, 
split can proceed to commit to a clause and produce its out- 
puts, to be consumed in turn by consumer1 and consumer2. 
Even if feeder binds List to a term containing variables (say, 
[Ei L]), the input of split can still proceed since the binding 
took place elsewhere, and it would match both split clause 1 
and 2 with А bound to E and X bound to L; now, however, the 
guard tests will suspend until a nonvariable binding for E 1s sup- 
plied from elsewhere (H is already bound to 4). 

PARLOG enables some powerful programming techniques. 
For example, a process can produce as its output a list of terms 
containing variables and then suspend on one or more of these 
variables. This list acts as a list of messages sent to another pro- 
cess, and when the second process binds one of the variables, it 
is, in effect, returning a reply to the sender. This method, 
known as back communication, can be used to implement ob- 
ject-oriented message-passing systems very elegantly. 

The binding scheme is not completely foolproof, however. 
Since guards can contain calls to user-defined relations, it’s 
impossible for the language itself to enforce the delayed binding 
rule. PARLOG provides a primitive called data(X), which 
causes suspension of binding. You can employ it in writing safe 
guards, but you might still ignore it and write unsafe guards 
that will bind variables in the caller. Research continues into 
compile-time and run-time checks for such unsafe guards. 

Implementations of PARLOG for Sun workstations and the 
VAX already exist, and a simulated parallel version for the 
IBM PC has been demonstrated. Several PARLOG systems for 
multiprocessors are currently being developed. 


The Parallel Debate 

Highly parallel Prolog-like languages are likely to be enor- 
mously important in the quest for more intelligent computers. It 
15 (00 soon yet to say which is the best solution for parallelizing 
Prolog, if indeed any one solution can be the best. Research is 
still proceeding mainly at the implementation level, and it will 
be some time before much serious application experience is ac- 
cumulated. To further complicate matters, the design of paral- 
lel-processing hardware is also in its infancy, with no single 
architecture a clear winner. 

The subject is bound to generate plenty of controversy be- 
cause compromises are involved, and because Prolog purists 
can be very zealous. For example, is the abandonment of non- 
determinacy in PARLOG too high a price to pay for its elegant 
synchronization mechanism? I would say not; some will dis- 
agree. Others may judge the synchronization mechanism in С5- 
Prolog too explicit and nondeclarative. But, then, any language 
that doesn't generate controversy is probably dead. ш 


Dick Pountain is a BYTE contributing editor, a technical au- 
thor, and a software consultant living in London, England. You 
can contact him on BIX as "dickp. " 
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 10MHZ 
286 


Mono System 
e intel 80286 6/10 MHz clock 
@ 640K RAM (upgradeable to 1 MEG) | 
@ 1.2 MB 5.25" floppy drive 
€ 1 parallel - 1 serial 1/0 part 
€ 200 watt power supply 
@ 14" monochrome monitor 
€ 101 enhanced keyboard 


® Real-time clock calendar w/battery | 


Ф 2 year warranty 
e Oper. sys. w/manual & tutorial 


6-8-10-12 MHZ 
286 System 


Monochrome 
* Intel 80286 6/12 MHz clock 
e 1 MEG RAM 
& 1.2 MB 5.25" floppy drive 
ө 1 parallel - 1 serial 1/0 ports 


| € 200 wall power supply 


e 101 enhanced keyboard 

e 14" TTL monochrome monitor 

e Real-time clock calendar w/batlery 
ө ? year warranty 

€ Oper. sys. w/manual & tutorial 


16 MHZ 
386 


Mono System 
e 16 intel 80386 CPU 1 MEG RAM 
e 1.2 MB 5.25" floppy drive 
ө 40 MB 28 MS (fast) hard drive 
e 101 enhanced keyboard 
€ 1 parallel - 1 serial 1/0 ports 
e 200 watt pawer supply 
e 14" TTL monochrome monitor 
€ Real-time clock calendar w/battery 
® ? year warranty 
è Opers. sys. w/manual & tulorial 


| $1,195 $1,595 $2,750 
| 1 MEG RAM up-grade. ....... $260 | For RGB color monitor/card. add $180 
For RGB color monitor/card. add $180 | For EGA color monitor/card. add $380 385 Color System 
| For EGA color monitor/card. add $380 | For Multiscan monitor For EGA HI-REZ monitor...... $380 
For Multiscan monitor Wilh 800X600 contri card... $480 For Mulliscan monitor 
With 800X600 contri card... $480 With 800X600 card........ $480 
IBM PS2 COMPAQ CHIPS - CHIPS - CHIPS 
Deskpro 296-20 12 MHz 20m HO e Simm — Sipp— Modules. . . . . $ CALL 
30-002 10MHz 8086 2 drives. . . $1250 pro 286-4 2 > 
30-021 10MHz 8086 20mb HO . $1.895 | Deskpro 386-60 20 MHz 60mb HD. ‚. $5,875 Я — — й = 
| 502-031 10MHz 285 30mb HO ,  $2.950| тық leat t30mb HD. 97,235 speed TT 
| 507-061! 10MHz 286 60mb HO. . $3400 | VDU Board. . ў $ 170 | 287 Math-Co's all speeds... . . 5 CALL 
70-E61 16MHz 286 60mb HD.. .. 34.435 | УСА Board... . $ $25 | 387 Маіһ-Со 16 & 20 MHz... $ CALL 
70-121 20MHz 286 120mb HD... $5915 | 11” Amber or Green Monitor. $ 230 80387 16 MH? $ CALL 
8503 12" monochrome monitor. . $ 205) !4"Videographic Color Monitor — $ 585 | "ver n n tee eee ree rrr 
851212” color monitor. . $ 546! Portable-ll/4 BMHz 20mb HD... 252050 80387 20 MHz..........,.. $ CALL 
8513 14" cotor monitor, $ 475] Portable-/11720 12M Hz 20mb HO... $4850 | 2754/256 EPROMS........ $ CALL 
8514 16" color monitor. . $1.250 | ap a hey n HD . a 
525" 1 2mb external drive. . . 255 . upgrade kit lor я 
Pro-printer И 80001 200cps. 2 440) 1-2mb upgrade ки tor 386.. $ S95 DRAMS SRAMS 
| Pro-panter X-24 80col 240cps... 50| сареро are the repeteret rae ALSO AVAILABLE 
| IBM & PS/2 are registered Trade Marks ol | 79s 9 Compan Computer Corporation USA 
International Business Machine Corp. USA | 
TAPE BACKUPS & ADD-ONS HARD DRIVES 
Itwin-120/5 20 MB XT/AT $300 MS DON 3.9 with CWESIC & manual им | 51-225 20mb hall height 6571$. 9455 
irwin-145 20 МА AT internal $515 05/2 veri oper sys & ma. мы) 57-238 30mb hall height Бтз. — $290 
amb ХТ/АТ/Р52 with 512 on ‚мы | ST-251-2 40mb hh 40ms. . $385 
MEAT: tor 800х600 Genoa super EGA card. № | ST-251-1 40mb hh 28ms $415 
NE E — 1.1 7 a іш 
1200 Бәлді5 mternal modem $95 > | Міпесліһе 3053 40mb hh 28ms.. $590 
15* бек MGAUPGA/VGAVEGAVCGA monitor. 618 
Е танаа Hie 1S gom Зе mln mone 26m ыз | Miniscribe 6085 80mb th 28ms . $790 
m и sm | 
— аа 147 phosphor white monocrome monitor $145 | 
KX1080i 14405 dralt/28cps NLO+cond mode $180 P3215L 216 cps draft/72cps LO 3 fonts built-in 9% 495 
KX1091i 192срв dralU38cps NLQ--cond. пода. $215 P341SL 216 cps draft‘72cps LO 3 lonis built-in  . $ 625 
KX1092i 240cps draft‘48cps NLO+cond mode. . . $329 P351SX 360 cps drati/120cps 10 6 fonts built-in, $1.025 
et flaws аца ату ma "rs e Color upgrade for P3515X. "i $230 
40cps draft/5icos MLO-- cond. m T ' 
KX1524 240ср5 дға!/160ср< texi--BÜLO--cond. ... $586 [ALL PRINTERS INCLUDE 6 CABLE) 


SHECOM COMPUTERS, 


INC. 

22755-G Savi Ranch Parkway 
Yorba Linda, CA 92886 

FAX (818) 912-5017 


INQUIRIES 


HOURS M-F Зам. — бра. 
714-637-4800 


Call before you buy and 
SAVE! SAVE! SAVE! 


Most orders shipped with 48 hours or less 


SAT 11 a.m.~3 p.m. 
TECH SUPPORT 714-637-5921 


PACIFIC TIME 


8088-TURBO 
SYSTEMS 


e 5/8 MHz-1 floppy-mona- 


сікгса!-256К......... . $645 
@ 5/8 MHz same as above 

wi640K,.............. $785 
* 5/10 MHz same as above 

+2 Юрре5............ $895 


e 5/10 МН? as above +AGB $10.900 
e 5/10 MHz as above +EGA. $12,850 
® 2 year warranty 

е Opers. sys. w/manual & tutorial 


TOSHIBA 


Laptop Computers 
T1100 plus 5/8 MHz w/640k. . 51,480 
T1200 as above -- 20 MB h.dr. $ CALL 

(New w/backlite twist LCD) 
T3100/20 w/20 MB hard drive $2.990 


T3200 6/12 MHz 286 
w/40 МВ............... 53,695 
T5100 8/16 MHz 386 
wi4Q МВ............... $4.795 
ÜNE YEAR WARRANTY 
LAZER PRINTERS 
HP Laser Jet. ............ $1.750 
Panasonic 4450..........., $1,595 
Toshi Pagelaser-f2.......,. $2.650 
SCANNERS 
Ралавдпіс................. $995 


(With contrt card & soltware) 


FLOPPIES 
Toshi/Fusi/Epson 360 К. . $ 75 
Epson/Nec 1.2 MB. . ‚.. $ № 
Toshi/Panasonic 75050000. $118 
Nec/Toshi 1.4 МВ............ $120 

CONTROLLER CARDS 
20/30 MB сип card.......... $5 
20/30 WD AT CiCard ......... ік 
20/30 WD ALL Cand.......... $ Bà 
20/30 WD Adpt ALL.......... $ 55 
ML182-4- 1B0/3X0cps NLO...... . $ 245 
MLI92-- 200/40cps М0 ....., .. $ 30 
ML292 240/100cps МО. .,...... $ 485 
ML39) 24-рип 3S0cps. ... ..... -$ 510 
МІ 391 wide сагбаде..... ........ $ 590 


Ask for our Desktop Publishing 
CAD/CAM/CAE System Packages à 
Apple & Add-Ons & Enhancements 


Pricas subject te 
change without astica 


... With a 10 Day Trial Membership 


If you've thought about joining BIX 
before but weren't sure it was what you 
needed, now is the time to try it. Because 
now for a limited time, we're inviting 
you to try BIX for 10 days. If at any 
time during this 10 day trial period you 
don't feel BIX has made you a more 
knowledgeable microcomputer user, 
we'll refund your entire registration 
fee. You pay only for time spent on the 
system." (See log-on instructions for 
hourly rates). 

Explore BIX in your home or office. 
Put its power to work for you and un- 
leash your full microcomputer potential 
— programming, designing, specifying, 
researching — and more. 

Try BIX for 10 full days and see what 
it can do for you. Explore more than 


160 conferences. Access vendor support. 


Speak to expert consultants. Research 
new products and systems, and down- 
load public domain software. 


Prepare yourself for success 


It takes a sharp mind and hard work 
to stay ahead, and having the right 
tools helps. 

Today, you can put one of the most 
powerful instruments for career ad- 
vancement to work for you: BIX. 


® Learn about new products before 
they hit the market. 

9 Get quality marketplace feedback on 
the products you're thinking of pur- 
chasing before vou invest. 

Ө Research problems and find the solu- 
tions that no one else has been able 
to render. 

9 Access some of the most advanced 
public domain software available in 
the industry, 

9 increase your working knowledge 
of micros to make morc confident 
purchasing decisions and recommen- 
dations. 


Join BIX and arm yourself with 
the latest in microcomputer- 
related information 


ВГХ» exclusive Microbytes newswire 
gives vou complete, daily, up-to-date 
computer industry information. You'll 
gain insight from BYTE editors and writ 
ers who analyze new products and their 
potential impact, inform you of the 
latest mergers and acquisitions, and re- 
port late-breaking news from important 
seminars and conferences 


Talk to colleagues worldwide 
You'll stay on top of your company's 


business with BIX's electronic mail 
service. 

"Talk" to your east coast, west coast 
— even European — contacts all in the 
same дау, 

Or, simply communicate with other 
BIX users worldwide. Share information 
and ideas privately, or in conference. 


Choose any option for 
online access with a one time 
$39 membership [ее 

© | se MasterCard. VISA or American 
Express and begin your 10 day trial 
usc of BIX right now. 

® The 10 day trial also applies tf you 
open an individual pre-paid account | 
on BIX Trial commences once we 
open your account and notify vou. = 

9 Other billing options including qual- 
ified corporate accounts are available 
(Sorry, our 10 day trial is not available 
for these accounts. ) Call or write BIX 
for details 


Use credit cards for immediate 
access or call the BIX Helpline for infor- 
mation on any other payment option at, 
1-800-227-2983 (from US, and Canada ) 
603-924-7681 (in New Hampshire 
and elsewhere ) 

Act now! Our 10 day trial offer is 
subject to cancellation at апу time 


“То notify BIX that you wish to discontinue service at any timc during the trial period. «all the BIX Helpline, and your entire membership (се will be refunded 
**BIX can be accessed via Tymnet throughout the US and Canada For the Tymnet number nearest vau. call the BEX Helpline or Tymnet at 1 800 3361019 

tif your local Tymnet number 15 a toll call you will receive additional charges from your local phone company at their prevailing rate 
** Continental US Tymnet rates Rates from other areas arc available [rom BTX. 
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BIX is easy to join 
To log-on to BIX, simply: 

Set your computer's telecommunications 
program for full-duplex, 8-bit characters, no 
parity. 1 stop bit OR 7-bit characters, even parity, 
| stop bit. Use 300 or 1200 baud. 

Call your Tymnet number ** and respond as follows: 


Tymnet Prompt You Enter 


Garble or request for 
"terminal identifier" а 


login: bix<CR> 
BIX logo name: bix.038 «СК» 
Callers outside the US. who have a communicat- 


ing Computer or terminal and a packet switching 
account with their host country phone system 


can reach BEX by entering 310090157800. To 
commence registration, enter the code listed at 
the BIX logo/name: prompt. 

After you register, you'll automatically be taken 
to the BIX Learn Conference, an online tutorial 
thar will show you how to begin using the system 
immediately. Time spent in the Learn Conference 
is FREE. Complete system documentation will be 
sent to you within a few days. 


Access time will be billed at the following 
hourly rates.t 


Off-Peak TimeS11/hr ($9 BIX, $2 Тумпе 
(^ PM -6AM weekdays, all day weekends and bolidays) 
Peak Time $20/hr ($12 BIX, 58 Tymnet)ii 
[б АМ — 7 PM weekdays) 


BYTE INFORMATION E XCHANOGI 


One Phoenix Mill Lane 
Peterborough, NH 03458 


RAMpak'" for your Compag! 


MicroWay is your best source for the 
software and hardware you need to get true 32- 
bit speed out of your 386 machine. 


Since many of our users have been having 
difficuity obtaining memory to upgrade their 
DESKPROs, we decided to add a 386/20 one 
megabyte upgrade module to our product line. 
The ААМрак"" is Compaq compatible and сап 
be used to extend your 386/20 from one to four 
megabytes. MicroWay's "SlotSaver" combines 
an mW1167 with a VGA card for the 20 MHz 
model. We also sell the 25 MHz Weitek 3167 
for the DESKPRO 386/25. 


Additionally, we have mW1167 slotless 
numeric coprocessor cards lor Acer, ALR, 
AT&T, Compaq, Dell, Everex, HP, Micronics, 
NCR, Olivetti, Tandy and Wyse 386 systems. 
We will scon offer an mW1167 that runs in the 
Micro Channel of the IBM model 70 and BO. 


Dr. Robert Atwell, a leading delense scientist, 
calculates that МОР Fortran-386 is currently 
saving him $12,000 per month in rentals of 
VAX hardware and software while doubling 
his productivity! 


Fred Ziegler of AspenTach in Cambndge, 
Mass. reports, "Í ported $00,000 tines of 
Fortran source in two weeks without a single 
problemi" AspenTech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Dr. Jerry Ginsberg of Georgia Tech reports, 

"My problams run a factor of six faster using 

МОР Fortran-386 оп ап mW1157 equipped 
366/20 than thay do on my Micro YAX IL." 


Our МОР compilers and NDP utilities are the 
key to taking advantage of the two to five-tokd 
increase in speed that the mW1167 provides. 
The compilers generate mainframe style code, 
whila our utilities simplify ports from either the 
PC or the mainframe world. A new utility 
enables our NDP compilers to cal! HALO 88. 


If you are curious about the benefits of the 
NDP/mW1167 approach, consider the follow- 
ing (price estimates are for complete systems): 


Coprocessor Speed (Flops) Prices 
80287-10 80,000 $3,000 
80387-20 440,000 $5000 
mW1167-20 2,100,000 $6,000 


When driven by a 32-bit compiler, the 
mW1 167 "pner ihe speed of a $600,000 
VAX 8650! In fact, many of our users have 
reported increases in Ilumaround of 2 to 4 times 
that of their VAX! Call us for complete details. 


Roonaan ct as АРЫСЫ АЗУ НЕОЛ BENS NU oc Re ИДЯ ОБА АА oe АЕ ae ak Sar anc uc Joss arte OM Sa i ee oo 


MicroWay*? 
80386 Support 


32-Bit Compilers and Tools 


NDP Fortran-386 ^ and МОР C-386™ Com- 
pilers generate globally optimized, mainframe 
quality code and run in 386 protected mode 
under Phar Lap extended MS-DOS, UNIX, or 
XENIX. The memory modal employed uses 2 
segments, each of which can be up to 4 
gigabytes. They generate code for the 80287, 
80387, or mW1167. Both include high speed 
EGA graphics extensions written in C that par- 
form BASIC-like scroen operations. 


* NDP Fortran-386'" Full implementation of 
FORTRAN-77 with Berkeley 4.2, VAX/VMS 
and Fortran-65 extensions. .......... $595 

» NDP C-386™ Fullimplementation of AT&T's 
PCC with MS and ANSI extensions. ... $595 


NDP Package Pricing: 


16 MHz: $1299 
20 MHz: $1499 


1167FastPAK: NDP Compiler, Phar Lap 
and mW1167 Coprocessor 16 MHz: $1695 
20 MH2: $2295 


Phar Lep Development Tools 
Virtual Memory Extension 


NDP Windows ™— NDP Windows includes 80 
functions that let you create, store, and recall 
menus and windows. It works with МОР C-386 
and drives all the popular graphics adapters: 
ee ыы Library: $125, C Source: $250 


NDP Ptot™ — Calcomp compatible plot pack- 
aga that is callable from NDP Fortran. it in- 
cludes drivers lor the most popular plotters and 
printers and works with CGA, Hercules, EGA 
с г РОТОРА "tm $325 


NDP/FFT™ — Includes 40 fast running, hand 
coded algorithms for single and double dimen- 
sioned FFTs which take advantage of Ihe 32- 
bit addressing of the 386 or your hard disk. Call- 
able from МОР Fortran with mW1167 and 
BOGOT SUPPE... aonane ce rn ees $250 
387FFT for 16-bit com pilers reve $250 


HALO 88 to NDP Graphies Interface — This 
module enables you to call graphics routines in 
HALO 88 from МОР Forranor C ........ $100 


(508) 746-7341 


Parallel Proce " ssing 


Monoputer "" 

The world's most popular transputer develop- 
ment product runs all MicroWay transputer 
software using either a T414 or T800. The ТВОО 
processor has built-in numerics and provides 
performance comparable to an 80386 running 
at 20 MHz with an т№1 167. The new 3L Paral- 
lel C and Fortran compilers make this an espe- 
cially attractive porting environment. Can be 


upgraded to 2 megabytes. 

Monoputer with T414 (0 MB) ....... $995 
Monoputer with T800 (0 МВ) ...... $1495 
Quadputer™ 


This board for the XT, AT, or 386 can be pur- 
chased wilh 2, 3 or 4 transputers and 1, 4 or 8 
megabytes of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks with mainframe power which 
use up to 100 or more transputers. One 
customer's application has gone from 8 hours 
ona maintrame to 16 minutes on a system con- 
taining fiva Quadputera.......... from $3495 


Transputer Compilers and Applications 
MicroWay offers Parallel languages for the 


Monoputer and Quadputer. 

Logical Systems Parallel C ........ $595 
MicroWay Occam2 ............... $495 
SL PeraliBl C ,................-... $855 
3L Parallel Fortran .......... 2.... 9895 


MicroWay Prolog interpreter ‚...... $750 
mField — A specialty finite element analysis 
as targeted at transputer networks. 
deally suited to take advantage of the six 

ed of the Quadputer... $1600 


тесаћор s 
T800/N G (See NDP/NAG) AREE $895 


387BASIC — MicroWay' в new е bit 
Microsoft compatible Basic compiler generates 
the smallest EXE files and the fastest running 
numeric code on the market. .... "EMI 


| Compaq 386/20/25 Add-Ons 


RAMpak™- One megabyte 32-bit memory 
module fits in Compaq memory slot .. CALL 
mW1167™ - Built at MicroWay using Weitek 
components and includes an 60387 socket. 


mW1167-16 ................. oa 995 
mW1167-20 .................... $1595 
mW1167/YGA-20 "SlotSaver" . $1995 
Weitek 3167 25MHz ............. $1995 
NEMO ..............- i $575 
80387-25 ......... —T +. $785 


Ca dit ОЛООР КОЕ ТҮ КҮҮ $278 
8038/48 .,........... T $450 
WEB к. лс. Тело $675 
QUU D ,,...5................. $795 
287Turbo-12 (for AT compatibles) . . .. $450 
256K 100na DRAM .............. CALL 
256K SIMMS .................... $119 
1MBSIMMS .................... $450 


(All of our Intel coprocessors include 87Test.) 


Intelligent Serial Controllers 


MicroWay's AT4™, АТТ“, and AT16™ are the 
faslest 80186-based intelligent serial control- 
lars on the market. They come with drivers for 
UNIX, XENIX, and PC MOS. 

AT4..$795 АТӘ... $995  AT16..$1295 


| 32-Bit Applications 


PSTAT-386 — This mainframe statistics pack- 
age has been used by government and in- 
dustry for 20 years. The full version was ported. 
Requires 4 to 6 megabyles of memory: $1495 
NDP/NAG™ — Features a library of 268 en- 
gineering and scientific numerical algorithms. 


Callable from МОР or 3L Fortran ........ $895 
12 MHz PC Accelerators 
Раз1САСНЕ-286 12 MHz ....... pa. $299 
ЗирегСАСНЕ-286 12 MHz .....,...$399 
ҒазіСАСНЕ-286 9 MH2...... tonne 5199 


World Leader in PC Numerics 


Р.О. Box 79, Kingston, МА 02364 USA (508) 746-7341 
32 High St, Kingston-LIpon- Thames, (К, 01-541-5466 
USA FAX 817-934-2414 Australia 02-439-8400 Germany 068-75- 1428 
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Steve continues the 
supercomputer project 
with a look at the 
Mandelbrot set 


Photo 1: The complete Mandeibrot 
set, as displayed by an EGA monitor 
(no magnificarion). 
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CIARCIA'S CIRCUIT CELLAR 7 Steve Ciarcia 


Part 2 


A SUPERCOMPUTER 


n the first part of this article, I ex- 
plored the limits of computer per- 
formance and described several 
multiprocessor architectures. In 
the next two parts, I will describe the 
Circuit Cellar Mandelbrot engine, a 
small-scale supercomputer designed to 
produce the familiar Mandelbrot set 
images much faster than is possible with 
an affordable scalar processor. 
This instaliment deals with overall de- 
sign issues and the algorithms and meth- 
ods used in the software. 


Picking the Problem 
Many of the letters that prompted this 
project detailed the letter writer's favor- 
ite fantasy computer. Some of the proj- 
ects were awesome in scope, featuring 
multitudes of bit-slice processors, 
ganged up with megabytes of static RAM 
and kilobytes of custom microcode! 

As I explained last month, the Man- 
delbrot set calculations are nearly ideal 
for a multiprocessor because the problem 


COPYRIGHT © 1988 STEVEN A. CIARCIA. ALL RIGHTS RESERVED. 


can be divided among amy number of 
processors and there is no need to com- 
municate between processors during the 
solution. (I could have tackled North 
American weather forecasting, but the 
resulting project would have been out of 
the reach of nearly everyone.) 

But a Circuit Cellar project is a blend 
of the challenging and the commonplace. 
It must be challenging enough to be inter- 
esting and informative, but it must use 
relatively commonplace components so 
that interested readers wil] be able to af- 
ford it. Building a supercomputer out of 
the latest custom LSI components would 
certainly be challenging, but few could 
afford the resulting hardware. 

The cost of a multiprocessor is con- 
trolled by two major factors: the cost of 
each individual processor clement and 
the level of communication between 
them. Element cost is obvious: If a single 
element costs $500, how many people 
would be willing to buy 64 of them? The 
level of communication determines how 
many ports each element must have and 
how complex those ports must be. 

The Circuit Cellar Mandelbrot engine 
uses Inte] 8751 processors rather than the 
8088 or 80286 chips found in IBM PCs, 
ATs, and compatibles. The 8751 is simi- 
lar to the 8031 used in many of my Cir- 
cuit Cellar projects during the last few 
years, except that it contains 4K bytes of 
on-chip EPROM for program storage. 
Although processors in the 805] family 
are often thought of as simple control- 
lers, you are about to see what happens 
when a bunch of them concentrate on a 
single task: The engine becomes a bee- 
hive of activity! 

There are several compelling reasons 
for choosing a processor from the 8051 
family: performance, capability, and 
price. The performance with а standard 
12-MHz crystal is just under 1 million 
instructions per second because most in- 
structions take one or two cycles of 12 
clock periods each. The chip includes a 

continued 
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bidirectional serial port and extensive in- 
terrupt support, as well as a reasonably 
competent instruction set. Finally, a pro- 
cessor element can be a single-chip 8751 
or an 8031 with an external EPROM, de- 
pending on whether cost or board space 
is more important; the cost per element 
ranges from under $10 to $40. 

Figure 1 shows a block diagram of the 


Mandelbrot engine and the connection to 
the AT controller. The engine can in- 
clude any number of processor elements 
between 1 and 255, and performance in- 
creases smoothly with the number of ele- 
ments. The AT connection uses a stan- 
dard serial port for data transfer, with 
the port control lines handling handshak- 
ing and array resets. 


Listing 1: (а) Pseudocode for the Mandelbrot set program kernel. (hb) The 
same code without rhe SQRT function. 


(а) 


(Given a complex point c and ап 


iteration limit К) 

z = 0-01 

count = 0 

while (count <= К) and 


(SQRT(Re(2)^2 + Im(2)^2) < 2.0) 


х = 72 tc 
count = count + 1 
end while 


(b) 


(Given a complex point c and an 


lteration limit K) 

2 = 0+04 

count = D 

while (count € К) and 


((Re(z)2 + Ітіг)2) < 4.0) 


2 = #2 + с 
count = count + 1 
end while 


Н5-232С serial port 


IBM PC AT 


Data to engine 


Data from engine 


Reset line for all processors is controlled by PC serial port DTR signal. 


Figure 1: A block diagram of the Circuit Cellar Mandelbrot engine. 
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The Complex Plane 

Photo 1 shows the entire Mandelbrot set 
displayed on an EGA monitor. You can 
look at the image as either a mathemati- 
cal object or the output of a computer 
program, but you've got to understand 
both views to know how the Mandelbrot 
engine works. 

Discovered by Benoit Mandelbrot, an 
IBM Fellow at the Thomas J. Watson Re- 
search Center, the Mandelbrot set is 
probably the best-known example of a 
fractal figure. Indeed, for many people, 
“Mandelbrot set" is synonymous with 
"fractal" and constitutes their only 
brush with complex numbers. 

Mathematically, the Mandelbrot set is 
a set of points in the complex plane. A 
complex point c is in the Mandelbrot set 
if the magnitude of z in iterative formula 


z-2*4c 


(starting with z = 0 + (Л) remains finite 
after an infinite number of iterations. 

The text box on page 404 gives a brief 
introduction to complex numbers and 
arithmetic for those of you who may be a 
little shaky on the subject. Pay particular 
attention to the process of squaring a 
complex number, because it's central to 
the algorithm. 

The criterion for determining whether 
a given point i5 in the set should give you 
pause. No computer can run through an 
infinite number of iterations in a finite 
amount of time, so we can never be cer- 
tain that a point is in the set. The best we 
can do is show that a given point is defi- 
nitely not in the set, but that is sufficient 
to create all the pretty pictures. 

It turns out that if the magnitude of z 
exceeds 2.0 after any iteration, it will 
eventually "blow up" to infinity after 
some additional number of iterations; 
therefore, that point is definitely not a 
member of the Mandelbrot set. If it re- 
mains below 2.0 for all the iterations we 
attempt, the best we can say is that it 
hasn't blown up yet and that the point 
may be a member of the set. 

The test becomes more reliable with 
more iterations. For example, if one 
point blows up after 2 iterations and its 
neighbor survives 1000 iterations, the 
second one is probably a Mandelbrot set 
point. The iteration limit must be the 
same for all the points in a given image, 
although the particular value depends on 
where that image lies in the complex 
plane. 

The algorithm behind the Mandelbrot 
set is shown in listing la. As you can see, 
despite the foregoing discussion, it's sim- 
ple enough to fit on only a few lines—the 
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sort of program I like. 

Figuring the magnitude of a complex 
number requires a square root, but that is 
a difficult and time-consuming operation 
for a microprocessor. Fortunately, we 
can avoid exiracting à square root by 
simply changing the comparison: When- 
ever the magnitude exceeds 2.0, the 
square of the magnitude will exceed 4.0. 
Listing 1b shows the revised loop. 

Determining whether a point is in the 
Mandelbrot set is simply a matter of eval- 
uating the algorithm in listing 1b until it 
terminates. If the final count is less than 
the iteration limit, the point is definitely 
not in the Mandelbrot set. If the count 
equals the iteration limit, the point is 
either in the set or the limit is too low to 
rule it out; in either case, we assume that 
the point is in the set. 

By convention, all the points in the 
Mandelbrot set are colored black. The it- 
eration count for the remaining points se- 
lects one of the colors available on the 
display, so the rainbow hues are a direct 
indication of the size of the iteration 
count. The blue pixels in photo 1 had the 
fewest iterations, the green ones had 
more, and so on up to the bright white 
pixels adjacent to the central black area 
marking the set proper. 


Floating Points 

The center of the image in photo 1 lies at 
-D.5 + Oi in the complex plane, and the 
horizontal] axis is about 3.6 units long. 
The EGA was in 640- by 350-pixel 
mode, so 224,000 separate pixels are 
shown on the screen. You have to evalu- 
ate the algorithm in listing 1 at each one 
of those points, so you can see why Man- 
delbrot set images take so long to create. 

Because the entire area of the Mandel- 
brot set must lie within a circle 2.0 units 
in radius centered on the origin (think 
about it for a while), the calculations 
must be done with numbers that can rep- 
resent fractions. The familiar integer 
variables used for most purposes in pro- 
grams simply do not have the range of 
values needed for the Mandelbrot set. 

Because IBM designed the original 
PC with a socket for a math coprocessor, 
nearly everyone is familiar with float- 
ing-point numbers. In fact, that single 
design decision may have had more to do 
with the spread of PCs in the engineering 
domain than any other; for the first time, 
floating-point math on a small computer 
wasn't prohibitively slow. 

But it turns out that floating-point 
numbers are not well suited for the Man- 
delbrot set calculations, despite the fact 
that they are quite easy to use. The Man- 
delbrot engine uses real numbers, to be 


sure, but they have a fixed-point repre- 
sentation rather than floating-point. To 
explain why, I must first detour into 
floating-point numbers and return via 
fixed points. 

All numeric values within a computer 
are represented by a fixed number of 
bits. Remember that a single byte of 8 bits 
can take on 256 different values, and that 
2 bytes can count 65,536 values. The C 
programming language (and others, as 
well) allows long integers that have 4 
bytes and about 4 x 10? different values. 
The key idea is that a given number of 
bits can take on only a fixed number of 
different values. 

The mathematical definition of a real 
number poses a problem for computer 
implementations. Between any two real 
numbers, no matter how close together, 
are an infinite number of other real num- 
bers. Representing an infinite quantity 
requires an infinite number of bits, so 
computers simply can't represent all the 
real numbers correctly. 

Floating-point numbers represent 
“lots” of real numbers in a "few" bits. 
The trick is similar to the scientific nota- 
tion I used just above. Instead of writing 
4,000,000,000, I used 4 x 10? and saved 
quite a bit of space. Each floating-point 
number has three parts: the mantissa, the 
sign, and the exponent. The mantissa en- 
codes the significant figures of the real 
number, the sign tells you if the mantissa 
15 positive or negative, and the exponent 
represents the magnitude. 

Figure 2 shows the floating-point 
equivalents of some common numbers. 
Note that the exponent is actually an ex- 


(a) 
|< ——— 4 bytes = 32 bits 


(s)ign = 1 bit 
{exponent - 8 bits 
(m)antissa - 31 bits 


(b) 


E 


{a}ign - 1 bit 
(e)xponent - 11 bits 
(m)antissa - 52 bits 
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8byles = 64 bits ---------->| 
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ponent of 2 rather than the 10 used in sci- 
entific notation. The exponent is selected 
so that the mantissa is always between 
0.5 and 1.0, which you can see by com- 
paring the values for 1, 0.5, and 0.25. 
Because the decimal point (or, more ex- 
actly, the binary point) can be located 
anywhere in the mantissa, the represen- 

tation is called floating-point. 
Figure 3 shows the IEEE standard for- 
mat for the floating-point numbers 
continued 


0.0 = —19 x 0x 20 
sign = 0 
mantissa = 0 
exponent = 0 (by convention) 

1.0 = – 10 х 1x 20 
sign » 0 
mantissa = 1 
exponent = 0 

202-19x1*x2! 
sign = 0 
mantissa = 1 
exponent = 1 

-20 =-1'x1 x 21 
sign = 1 
mantissa = 1 
exponent = 1 

0.5 а ~ 19 х 1 х 2-1 
sign = 0 
mantissa ж 1 


exponent = -1 
— 0.26 = — 10 х1х 2? 
sign = -1 
mantissa = 1 
exponent = —2 


Figure 2: Some common numbers 
written in the floating-point format. 


>| 


Figure 3: JEEE standard floating-point formats. (a) The format for 4-byte 
floating-point numbers (float). This representation has a range of +/— 3.4 х 
IQ" to +/- 3.4 х 10% and a precision of six to seven decimal digits. (b) The 8- 
byte double format, which has a range of +7— 1.7 x 100-550 +/— 1.7 x 1098 


and a precision of 15 io 16 decimal digits. 
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known to Microsoft C programmers as 
float and double variables. C programs 
typically use doub1e variables whenever 
floating-point numbers are required, but 
there's a trap for the unwary in this 
practice. 

Many common real-world program- 
ming problems are well behaved, in that 
the real numbers are all within a few 
orders of magnitude of each other. For 
example, in electrical engineering, the 
range of values extends from about 10"! * 
101012 or so (1 femtofarad to | gigahertz, 
for example). Calculations tend not to 
exceed these bounds, so programmers 
can get away with double variables most 
of the time. 

Mandelbrot set calculations, on the 
other hand, require more precision than 
even doubles can provide. Photos 2a 
through 2c show the spike on the left- 
hand edge of the Mandelbrot set in in- 
creasing magnification. As you can see, 
there's not much change in structure as 
you zoom in on the set. This is one of the 
defining characteristics of a fractal fig- 
ure. The level of detail and overall struc- 
ture are similar at all magnifications. In 
some sense, the picture is the same re- 
gardless of the magnification. 

To contrast this with ordinary objects, 
try magnifying the period at the end of 
this sentence by a factor of 10,000. The 
period 1s about 0.015 inch across, so the 
disk would be 150 inches in diameter. 
The difference in structure between the 
page and the period should be obvious. 

Photo 2c magnifies the tip of the spike 
Бу 10:2. This is a magnification almost 
beyond comparison, but here's an anal- 
ogy: The mean distance between the 
earth and sun is 92 x 10$ miles or 5.83 
x 1012 inches. One inch magnified by а 
factor of 1012 is one-fifth of the way to 
the sun. 

Pixels in photo 1 are 0.0056 (3.6/640) 
units across, while pixels in photo 2c are 
5.6 x 10775 units across. The horizontal 
coordinates of the left edge of the spike 
are about 2.0 in both pictures, so you are 
looking at a single picture that spans 15 
orders of magnitude. Recall that float 
variables have only six digits of preci- 
sion, and you will begin to see why they 
would be inadequate. 

Because the Mandelbrot set calcula- 
tions use the results of one iteration as the 
source for the next pass, there is an inev- 
itable loss of precision in the calcula- 
tions. This is often called truncation 
error, because the true value of a real 
number must be truncated to fit within 
the available precision. The size of the 
truncation error increases with the num- 
ber of iterations and is roughly the loga- 
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rithm of the iteration court. 

The calculations in photo 1 were car- 
ried out with an iteration limit of 64, so 
about two digits (log 64 = 1.8) of preci- 
sion were lost to truncation near the black 
areas marking the Mandelbrot set. Many 
interesting images require hundreds of it- 
erations, so the precision loss can exceed 
three or four digits. 

If the image requires 15 digits of preci- 


sion just to represent the coordinates and 
4 digits to contain the truncation error, 
what happens when the program uses 
float variables having only 6 digits? 
The answer is painfully obvious: See 
photo 3. Some of you have seen this еї- 
fect in your programs, and now you 
know what caused the failure. 

Using double variables doesn't solve 
the problem. Photo 2a needs about 18 


Photo 2a: The “spike” at the left end of the set magnified 10 times. 


Photo 2b: The "spike" ai the left end of the set magnified 100 times. 
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digits of precision, which is 2 or 3 more 
than double numbers can offer. What 
can you do? 


Fixed Precision 

Although the Mandelbrot set calcula- 
tions require high precision, they don't 
require a large dynamic range. The en- 
tire Mandelbrot set lies within coordi- 
nates of +2.0 to —2.0, and the largest 


useful magnitude is only 4.0; some of the 
exponent bits in float and double num- 
bers are wasted. Being able to represent 
numbers as large as 10308 is no advantage 
in these calculations. 

Figure 4 shows how real numbers are 
encoded in the Mandelbrot engine. 
There is no exponent, so there is no way 
to "float" the binary point in the man- 
tissa. With the binary point in a predeter- 


hoto 3: Using float variables while performing the same magnification as in 
toto 2c (1012 times) makes precision loss due to truncation obvious. 


mined location, these numbers are fixed- 
point numbers. The values are stored in 
two's complement notation, rather than 
the sign-magnitude used in IEEE float- 
ing-point numbers. The complete value 
occupies the same number of bytes as a 
double number, but it has at least three 
more digits of precision. 

It turns out that fixed-point number 
programs are both simpler and faster 
than f loating-point code, simply because 
there's no need to work with the expo- 
nent. Simplicity is particularly impor- 
tant in the Mandelbrot engine, because 
the code is written in 8051 assembly 
language. 

Fixed-point addition is also easy to 
understand. Listing 2 shows the 805] 
code needed to add two fixed-point num- 
bers, given two pointers to the start of 
each number. The loop simply adds cor- 
responding bytes and propagates any car- 
ries to the left. 

It's worth noting that the 8051, despite 
its Intel heritage, stores 2-byte integers 
with the high-order byte in the low-order 
address, so the addition proceeds down- 
ward from the high addresses. This is the 
convention used by Motorola processors 
and is exactly opposite from the Intel 
8088 family. As you might expect, there 
are conversion routines in the AT driver 
code to convert from the 8088 convention 
(low byte first) to the 805] convention 
(high byte first). 

Although addition is simple, multipli- 
cation and division are not. ] was able to 
skip division because the Mandelbrot set 
calculations didn’t need it, but multipli- 
cation was essential. The 8051 instruc- 
tion set includes a multiply that produces 
a 16-bit product from two &-bit inputs in 
only 4 microseconds (us), but combining 
the partial products into the final answer 
took some tricky coding. 

Multiplying two 8-byte fixed-point 
numbers produces a 16-byte product. А 
little pencil work will show you that there 
are 64 multiplies and 56 2-byte additions 
to combine the partial products. Because 
each addition can generate a carry into 
the next byte, there are a considerable 
number of additional steps to propagate 
the carries throughout the partial prod- 
ucts. Finally, the product has to be 
aligned so that the binary point is in the 
right location (if the point can't float, the 
number must). 

Normal extended-precision multipli- 
cation routines use a series of nested 
loops to handle the repetitive calcula- 
tions. Because this routine is used four 
times in each iteration, I coded it as a 
monster macro that creates about 2.5K 

continued 
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bytes of straight-line code, Space consid- 
erations prohibit printing such an incred- 
ible bulk here, but it’s available for your 
inspection on the Circuit Cellar BBS. 
Because the dynamic range is so low, 
many of the math routines check their in- 
puts to prevent overflows. For example, 


| < —— ——— 8 bytes = 64 bits —————— >| 
Нн 


slil fff НІНЕН НИННІННННН ... 


sign - 1 bit 
integer - 3 bits 
fraction - 60 bits 


the squaring routine will flag an attempt 
to square a number greater than 2.0. Un- 
like most math routines (which signal an 
error), that overflow simply indicates 
that the magnitude of a complex number 
will exceed 4.0, so the Mandelbrot cal- 
culations for that case are finished. 


Sample values, with only the first 4 bytes shown: 


Hexadecimal 


е 
© 
© 
5 


ОР аа 
688588888 
985888855 
68888888 


Figure 4: Circuit Cellar Mandelbrot engine fixed-point numbers. Each number 
occupies 8 bytes of storage and has a range of —8.0 to + 7.999... and a precision of 
19 decimal digits. In Intel 8051 code, the high-order byte is stored in the lowest 
address; this is the reverse of the convention used in other Intel processors. Values 
are stored in two's complement notation. The implied binary point does not occupy 


a bit location. 


Back in the bad old days, when com- 
puters filled rooms with racks of vacuum 
tubes, there were no math coprocessors. 
А great deal of work went into creating 
algorithms that could use fixed-point 
numbers to give useful results. Having to 
deal with a little of that analysis for this 
project made me appreciate the early pio- 
neers a whole lot more. 

Now that you have an appreciation for 
the calculations behind the Mandelbrot 
set, I can describe how the engine actu- 
ally works. 


The Big Picture 

Any computer system must have some 
means to get data in, select and run pro- 
grams, and get the results back out. А 
general-purpose multiprocessor (if that 
isn't an oxymoron) must have extensive 
VO facilities and a programming lan- 
guage that supports the array of proces- 
sors. But, as I said in the beginning, I'm 
not interested in supporting all the soft- 
ware that's needed for a general-purpose 
supercomputer. 

The Mandelbrot engine is dedicated to 
solving the iterative formula that com- 
putes the Mandelbrot set. That dedica- 
tion simplifies the process of selecting 
and running programs: There is but a 
single program! The Intel 8751 single- 
chip microcontroller is an ideal proces- 
sor element, because that program is 
burned into the on-chip EPROM. Once 


Complex Numbers 


complex number is made up of two 
separate numbers, which, for his- 
toric reasons, are called the real and 
imaginary components. The imaginary 
component is distinguished by a lower- 
case i either before or after the number. 


For example, 
1+2і ог 1+i2 


is a complex number with a real part of 
1 and an imaginary part of 2. The rea! 
ami imaginary components are rarely 
integers, so you'll often see complex 
numbers written with decimal frac- 
tions: 


1.2345 + 0.43211 


Electrical engineers often use j instead 
of i, because the symbol for electric cur- 
rent is i. 

Because complex numbers have two 
components, they can be plotted on a 
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plane, with the real component along 
the x (horizontal) axis and the imagi- 
nary component along the y (vertical) 
axis. This plane is often referred to as 
the complex plane because it contains 
all possible complex numbers. 

Adding and subtracting complex 
numbers is a simple matter of keeping 
track of the real and imaginary compo- 
nents separately. For example, the sum 
(1+21) + (3--4i) evaluates to 4--6i, 
while the difference (1 +21) — (3-41) 
becomes —2-—2i. 

Forming the square of a complex 
number is a somewhat trickier opera- 
tion. Squaring the number 3--4i pro- 
ceeds in this fashion: 


(3+4i)?=(3+4i) X G+4i) = 3X3 + 


9 + 121 + 
16 = —7-r24i 


3x4i + 3х4 + 41х41 = 
121 + 16i? =9 + 24i — 


Simplif ying (161)? to — 16 uses the fact 
that i denotes the square root of —1, 


which is why the } imaginary component 
is called "imaginary" —it isn't one of 
the numbers we use in the real world. 

I'll avoid describing complex division 
because the Mandelbrot formulas don’t 
need it. If you're interested, your local 
library probably has a book on complex 
numbers that shows how division of 
complex numbers works. 

Each complex number has a magni- 
tude that represents the "size" of the 
number. The magnitude of the complex 
number z is given by the formula 


Mag(z) = {(Re(z)? + Im(z)) 


where Re(z) and Im(z) denote the real 
and imaginary components, respectively, 

The magnitude is simply the hypotenuse 
of a right triangle with sides Re(z) and 
Im(z). For example, the magnitude of 
3+4 is Mag(3+4i)= [(Re(3+4i)? + 
10(3+41)2) = ((32 + 42) = [(9 + 16) = 
105) = 5. 
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programmed, the chip doesn't need a 
disk drive or tape drive to get started; 
simply turn on the power and release the 
reset line, and the program is up and run- 
ning immediately. 

The issues of data communication are 
not so simply resolved. Once again, 
though, because we are dealing only with 
the Mandelbrot set, there is little need for 
interprocessor communication during 
the computations. Although the 8751 in- 
cludes an on-chip serial port, there isn’t 
enough room for a general-purpose net- 
work, and there isn’t enough space in the 
EPROM for much of a network operating 
system. 

Refer back to figure 1 to see how the 
communications are handled. All the 
8751 serial inputs are connected together 
and driven by the AT's serial output. 
Similarly, all the 8751 serial outputs are 
connected together to drive the AT's 
serial input. Of course, there are com- 
munication buffers along the way to en- 
sure that the ports are not overloaded. 

Each processor has a unique ID num- 
ber assigned during the initialization se- 
quence, which I'll describe next month. 
The AT can address a message to any 
number of processors in the array. If the 
message goes to a single processor, all 
other elements ignore the message and 
continue with their computations. 

It's easy enough to control transmis- 
sions from the AT to the engine's proces- 
sors, because there is only one sender on 
the line. Getting information back 
without collisions between processors 
could be very complicated, but another 
characteristic of the Mandelbrot set cal- 
culations came to our rescue. 

Despite the exquisite precision re- 
quired during the enormous number of 
calculations in each engine, the results 
can be summed up in 1 or 2 bytes. Poll- 
ing each processor for its result didn't 
make any sense, because the necessary 
handshaking would reduce the effective 
data rate by at least a factor of 4. Some 
coordination is required, though, be- 
cause the processors must return their re- 
sults in a known sequence. 

The “сһаіп-іп” line shown in figure | 
organizes the output communications. It 
daisy chains through al] the processors in 
the engine, so the AT is connected to the 
first processor, which drives the second, 
which drives the third, and so on to the 
last processor, which is connected back 
to the AT. The key to this is the 8751 pro- 
gram, which will output its result only 
when its chain-in line is active, then tog- 
gle its chain-out line when transmission 
is complete. 

The AT driver program gets ready to 


receive a set of results, then toggles its 
chain-out line. The first processor sends 
its result, then the second, and so forth 
through the array. The last processor 
sends its result and toggles the AT's 
chain-in line, which tells the AT that all 
results are complete. The cycle repeats 
when the AT is ready for the next set. 
Because the driver program knows 


E қы um жа Om шз Яғ жы қан ‚ЫШ шын ЧИК 


; Add two long integers 


i Mashes А, B, and Al 


; Returns RO unchanged 

NUMLEN EQU В 

long add PROC 

PUBLIC long add 
MOV A, RO 
ADD А, #NUMLEN-1 
MOV ВО, А 
MOV A,R1 ; 
ADD A, BNUMLEN- 1 
MOV R1,A 
MOV В, ИМЕЕМ ; 
CLR C 
L?loop EQU $ 
MOV A, @RO E 
ADDC A, @R1 ; 
MOV ЯВО, А ; 
DEC RO ; 
DEC R1 
DJNZ B,L?loop ; 
RET 

long add ЕНОРАОС 


how the processors were assigned to 
pixels, it can put the results into the right 
places. The actual screen painting oc- 
curs between sets of pixels to reduce the 
loop overhead, so the results are metered 
out of the engine in bursts. The 875) pro- 
gram will send only 1 byte if the iteration 
limit is less than 256, which reduces the 

continued 


Listing 2: The 8051 code to add two fixed-point numbers. | 


; RO points to the high order byte of the target 
; Кі points to the high order byte of the source | 


; bytes per fixed point number 
: polnt to end of target 
polnt to end of source 


number to add 
; set up for loop 


; pick up target | 
tack on buffer 

drop into target 

tick pointers 


repeat for all bytes 


Photo 4: The driver program's zoom box. И is possible for you to home in on an 
interesting part of the array and magnify it. 
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data transmission time by a factor of 2 for 
most images. 

You may wonder why I would pick a 
serial link instead of a parallel port. The 
answer is simple: It works! A standard 
RS-232C serial link can send 1 byte in 
about 380 д5 at 28,800 bits per second. 
Compared to the time required to com- 
pute that byte, the transmission time is 
small. Only for trivial pictures does the 
transmission time for the full array ap- 
proach the computation time. 

You might also wonder what effect the 
daisy chain has on the result throughput. 
After all, all the down-chain processors 
must wait on any processor that's not 
ready when its chain-in signal becomes 
active. ГИ discuss performance next 
month, but suffice it to say that it's not 
all that bad. The processors already 
polled have started on their next set of 
computations, and the remaining proces- 
sors are probably still running through 
the current iterations. Only in the case 
where one processor hits a point in the 
Mandelbrot set while all others are out- 
side does this delay become significant. 

Because results from the Mandelbrot 
set calculations are shown on a graphics 
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display, it's only natural that you should 
use a graphical means to select which 
part of the array to view. The driver pro- 
gram creates an overall view of the 
array, shown in photo 4. 


Coming Attractions 

Now that you understand how the Circuit 
Cellar Mandelbrot engine works, I сап 
describe the actual hardware used to 
build it. In the final part of the series, ГИ 
cover the hardware construction and the 
AT driver program needed to get the 
images up on the screen. B 


To receive information about the Circuit 
Cellar Ink publication for hardware de- 


signers and developers, please circle 100 
on the Reader Service inquiry card at the 
back of the magazine. 


Special thanks to Ed Nisley and Merriil 
Lathers for their expert contributions to 
this project. 


Editor's Note: Steve often refers to previous 
Circuit Cellar articles. Most of these past arti- 
cles are available in book form from BYTE 
Books, McGraw-Hill Book Co., Р.О. Box 
400, Hightstown, NJ 08250. 


Ciarcia's Circuit Cellar, Volume 1 covers 
articles in BYTE from September 1977 
through November 1978. Volume II covers 
December 1978 through June 1980. Volume 
ЇН covers July 1980 through December 1981. 
Volume IV covers January 1982 through June 
1983. Volume V covers July 1983 through De- 
cember 1984. Volume Vi covers January 1985 
through June 1986. 


There is a multiline Circuit Cellar bulletin 
board system (running TBBS 2.0M) that sup- 
ports past and present projects in BYTE and 
Ink. You are invited to call and exchange ideas 
and comments with other Circuit Cellar sup- 
porters. The 300-/1200-/2400-bps BBS is on- 
line 24 hours a day at (203) 871-1988. 


Steve Ciarcia (pronounced "see-ARE- 
see-ah") is an electronics engineer and 
computer consultant with experience іп 
process control, digital design, nuclear 
instrumentation, and product develop- 
ment. The author of several books on 
electronics, he can be reached on BIX as 
"sciarcia. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, МН 
03458. 
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PolyAWK - The Toolbox Language: 
1505 For C, Pascal, Assembly & BASIC Programmers. 05 | 


We call PolyAWK our “toolbox” language 
because it is a general-purpose language that 
can replace a host of specialized tools or pro- 
grams. You will still use your standard language 
(C, Pascal, Assembler or other modular 
language) to develop applications, but you will 
write your own specialized development tools 
and programs with this versatile, simple and 
powerful language. Like thousands of others, 
you will soon on find PolyAWK to be an indis- 
pensable part of your toolbox. 


A True Implementation 
Under MS-DOS & 05/2 


Bell Labs brought the world UNIX and C, and 
now professional programmers are 

AWK. AWK was originally d for UNIX 
by Alfred Aho, Richard Weinberger & Brian 
Kernighan of Bell Labs. Now PolyAWK gives 
MS-DOS ers a true implementation 
of this valuable "new" programming tool. 
PolyAWK fully conforms to the AWK standard 
as defined by the original authors in their book, 
The AWK Programming Language. 


А Pattern Matching Language 


PolyAWK is a powerful pattern matching 
language for writing short programs to handle 
common text manipulation and data conver- 
sion tasks, multiple input files, dynamic 
expressions, and user-defined functions. A 
PolyAWK program consists of a sequence of 
patterns and actions that tell what to look for 
in the input data and what to do when it's 
found. PolyAWK searches a set of files for lines 
matched by any of the patterns. When a match- 
ing line is found, the corresponding action is 
performed. A pattern can select lines by com- 
binations of regular expressions and com- 
parison operations on strings, numbers, fields, 
variables, and array elements. Actions may per- 
form arbitrary processing on selected lines. The 
action language looks like C, but there are no 
declarations, and strings and numbers are built- 
in data types. 


Saves You Time & Effort 


The most compelling reason to use PolyAWK is 
that you can literally accomplish in a few lines 
of code what may take pages in C, Pascal or 
Assembler. Programmers spend a lot of time 
writing code to perform simple, mechanical 
data manipulation — changing the format of 
data, checking its validity, finding items with 
some property, adding up numbers and print- 
ing reports, It is time consuming to have to 
write a special-purpose program in a standard 
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language like C or Pascal each time such a task 
comes up. With PolyAWK, you can handle such 
tasks with very short programs, often only one 
or two lines long. 


sse With PolyA 
Translate Another a 


The brevity of expression and convenience of 
operations make PolyAWK valuable for proto- 
typing even large-sized . You start 
with a few lines, then refine the program, ex- 
perimenting with designs by trying alternatives 
until you get the desired result. Since programs 
are short, it's easy to get started and easy bo start 
over when experience suggests a different 
direction. PolyAWK has even been used for 
software courses because it's possi- 
ble to experiment with designs much more 
readily than with larger languages. It's straight- 
forward to translate à PolyAWK program into 
another language once the design is right. 


Very Concise Code 


Where program development! time is more 

important than run time, AWK is hard to beat. 

These AWK characteristics let you write short 

and concise programs: 

* The implicit input loop and the ji 
paradigm simplify and often entirely elimi- 
nate contral flow. 

* Field splitting parses the most common forms 
of input, while numbers and strings and the 
coercions between them handle the most 
common data types. 

* Associative arrays use ordinary strings as the 
index in the array and offer an mis way to 
implement a single-key database 

* Regular expressions аге a unicum notation 
for describing patterns of text. 

* Default initialization and the absence of 
declarations shorten programs. 


Large Model 
Implementation 
PolyAWK is a large model implementation and 
can use all of available memory to run big pro- 
grams or read files greater than 64K. 


Math Support 


PolyAWK also includes extensive support for 
math functions such as strings, integers, 
floating point numbers and transcendental 
functions (sin, log, etc.) for scientific applica- 
tions. Conversion between these types is 


automatic and always optimized for speed 


without compromising accuracy. 
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ExTalk allows users 
to extend the 
capabilities of your 
application programs 


hough the term "embedded lan- 

guages" suggests a subject ex- 

plored only by programmers, 

the topic is closer to home than 
you might think. Have you ever created 
your own custom log-on routine with 
your favorite communication package's 
script language? Or written a macro for 
your word processor to remove superflu- 
ous spaces between words? Script and 
macro programs аге both embedded 
languages. 

You could think of embedded lan- 
guages as miniature programming envi- 
ronments within an application that per- 
mit the user to customize and extend the 
application beyond what its designers had 
anticipated. There are other examples of 
embedded languages (so called because 
the language is embedded within the 
larger application); for example, some 
database packages include embedded 
languages so extensive that most of your 
work with the package actually involves 
programming on a par with "traditional" 
high-level language development. 

In this article, I am going to describe a 
simple language that I have designed that 
you can embed in your application pro- 
gram to provide a facility for users to 
extend the application. I call the lan- 
guage ExTalk. ExTalk is a fairly stan- 
dard Algol-like procedural language 
with the expected control structures, like 
IF...THEN...ELSE, WHILE...DO, 
BEGIN...END, and functions with ar- 
guments. It also supports object-oriented 
programming with message passing and 
inheritance. If you've had experience 
with C, Pascal, or any of the modern ver- 
sions of BASIC, then you'll most likely 
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be right at home with ExTalk's syntax. 

In addition to providing normal pro- 
gramming constructs, ExTalk has a fa- 
cility for extending the language with 
functions that are unique to the applica- 
tion it is embedded in. So, for example, if 
you're writing the world's next great 
CAD program, a user could call on this 
facility to access functions already built 
into your package for drawing polygons 
on the screen. Or perhaps you're build- 
ing a communications program and 
you've already designed the routines for 
handling the Kermit protocol; ExTalk's 
extension capabilities would allow a user 
to call your Kermit routines from a com- 
munication's script to create a custom 
file-transfer program. 


What's Inside 

ExTalk consists of a compiler that trans- 
lates ExTalk source programs into code 
for a virtual machine. This virtual ma- 
chine code is then executed by an inter- 
preter. This approach simplifies the pro- 
cess of porting ExTalk to other machines 
that support the C language (ExTalk is 
written entirely in C). It will work with 
any compiler that is compatible with 
K&R C. (If you've got the BDS C com- 
piler, you're probably out of luck.) To 
add ExTalk to an application, you simply 
compile ExTalk's compiler and inter- 
preter and link them into your applica- 
tion program. 

А$ I mentioned earlier, ExTalk's syn- 
tax should be familiar to most program- 
mers. Anexample of ExTalk code for the 
factorial function is shown in listing 1. 
This is the standard recursive implemen- 
tation of the factoria] function. Notice 
that there are no type declarations; in Ex- 
Talk, data is typed, not variables. Con- 
sequently, any variable or function pa- 
rameter can take on any type of value. 

To use this function, you need to com- 
pile it into bytecode, the instructions that 
the ExTalk interpreter understands. You 
compile the function through the ExTalk 
compiler, which stores the resulting code 


as the value of the function name sym- 
bol— factorial, in this case. Listing 2 
shows the code that the ExTalk compiler 
produces for the factorial function. 
(I've added comments to clarify the 
code.) 

By careful examination of the code, 
you have probably deduced that the Ex- 
Talk virtual machine is a stack machine 
(see the text box "Inside ExTalk” on 
page 412). That is, instead of registers, 
the EVM's primary operating storage 
during instruction execution is a FIFO 
stack (see figure 1 for a diagram of the 
virtual machine's architecture). 

Instructions always operate on the top 
few stack entries. For instance, the MUL 
instruction multiplies the top stack entry 
with the second stack entry and replaces 
both with the result. The LIT instruction 
moves a value from an array of literals 
associated with the compiled function to 
the top of the stack. 

Each of the bytecode instructions con- 
sists of an op-code byte, possibly fol- 
lowed by one or more extension bytes. 
The MUL instruction takes just a single 
byte while the BRF (branch on false) in- 
struction takes 3 bytes—one for the in- 
struction, and two extension bytes to en- 
code a 16-bit offset from the base of the 
function as the target for the branch. 

The bytecode interpreter simply 
fetches each instruction and simulates 
the effect of that instruction, thereby 
creating the virtual machine. Some in- 
structions move values to and from the 
stack; others load or store values into 

continued 


Listing 1: ExTalk listing for a 
function that computes the 
factorial of a number n. 


Function factorial {n) 
If п = 0 
Then 1 
Else n * factorialin - 1) 
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global symbols or function arguments. 
You cal] the ExTalk bytecode inter- 
preter with a single argument—specifi- 
cally, the name of the function to exe- 
cute. The function itself must not take 
any arguments, and its return value is 
discarded upon completion. The inter- 
preter starts by creating a dummy stack 
frame for the named function and then 
transferring control to the function. If 
the function is compiled bytecode, the 
interpreter enters the instruction fetch 
cycle, If it is an extension function 
(which I'll describe in a moment), the 


interpreter then calls the corresponding 
C function. 


Extending the Language 

For ExTalk to be useful as an embedded 
language, the developer must be able to 
extend it with functions specific to the 
application you decide to embed it in. 
You could do this by adding op codes for 
each application-specific function you 
want ExTalk to support, and then writ- 
ing the additional C routines the byte- 
code interpreter will need to handle these 
new op codes. This has thc advantage 


Listing 2: ExTalk virtual machine bytecode for the program in listing 1. 


argument zero to the stack | 


| 

| PUSH ; make room on the stack 
АВС 00 ; move 

| PUSH > make room on the stack 

| LIT 02 ; move literal 2 to the stack (0) 
EQ ; compare the top two stack entries 
BRF L1 ; branch if they are not equal 

| ҺІТ 03 : move litera] 3 to the stack (1) 

| BR L2 : branch around the else clause 

| Lil ARG 00 ; move argument zero to the stack 
PUSH : make room on the stack 
VAR 04 2 move value of PACTORIAL to the stack 
PUSH : make room on the stack 
ARG 00 ; move arqument zero to the stack 
PUSH ; make room on the stack 
LIT 05 2 move literal 5 to the stack (1) 
SB ; subtract the top two stack entries 
CALL 01 ; call the FACTORIAL function 
MUL ; multiply the top two stack entries 

L2 RETURN ; return from FACTORIAL 


o 
a 
|| EHI 


Compiled function 


LLALLLLLLLL LS 
Xa “жей 


Figure 1: Inside the ExTalk virtual machine. The stack-pointer pseudoregister is 

sp, and the frame-pointer pseudoregister is fp. The pseudoregister code points to the 
current compiled function and is used for access to the literals. The cbase 
pseudoregister points to the base of the string of bytecodes associated with the current 
function, and pc points to the op code of the next bytecode instruction to execute. 
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that the interpreter will not require spe- 
cial code to dispatch to the application 
functions. However, it has the disadvan- 
tage that only a limited number of op 
codes are available (256, since ExTalk 
has an 8-bit op code), and ExTalk al- 
ready uses some to define its rudimen- 
tary instructions. 

I have chosen a different tack. Instead 
of adding op codes, I have introduced a 
new data type for application functions. 
When the bytecode interpreter executes a 
CALL instruction, it looks at the data type 
of the procedure being called. If the pro- 
cedure is a compiled bytecode proce- 
dure, it invokes the interpreter recur- 
sively to execute the bytecodes that are 
associated with the called function. If 
the procedure is an application function, 
the bytecode interpreter retrieves the ad- 
dress of the C language procedure that 
handles the application function and 
calls that function. Since the C proce- 
dure has access to the EVM's stack, you 
can use that stack to pass a.guments to 
and from ExTalk and the application 
functions. 

An example of an application-specific 
function appears in listing 3. Since 1 
wrote ExTalk on a Macintosh computer, 
this example shows how to draw a line in 
a Macintosh window. 

The ExTalk compiler generates code 
that pushes the arguments on the stack 
from left to right. Since the stack grows 
from high memory to low memory, the 
arguments appear in reverse order on the 
stack. When an extension function is 
called, the last argument is on the top of 
the stack (in the stack element array 
Sp(0]), and each preceding argument is 
at a higher location in the stack (the next- 
to-last argurnent is in sp[1], and so on). 
Since the LineTo function takes two ar- 
guments, the first is 3n sp[1] and the 
second is in sp[0]. 

First, the routine calls chktype to 
check the types of the two arguments. 
For LineTo, both arguments must be in- 
tegers. Next, LineTo fetches the values 
of the arguments from the stack. Since 
ExTalk allows arguments of any type to 
be passed to functions, each vaiue on the 
stack contains both a type field and a 
value field. The chktype macro checks 
the type field of the specified stack en- 
try. When a routine fetches the value of a 
stack entry, it uses the value field. The 
expression sp(1].v.v.integer fetches 
the integer value of the second element 
on the stack. 

After fetching the values of the two ar- 
guments, LineTo saves the current port, 
sets the port to the graphics window, and 

continued 
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Inside ExTalk 


ollowing is a list of the instruction 

set for the ExTalk virtual machine. 
Гуе grouped the instructions based оп 
operation and provided a brief descrip- 
tion of each. 


Branch Instructions: 
BRT mnnn Branch on true 


BRF  nnnn Branch on false 
BR mann Branch unconditionally 


The branch instructions BRT, BRF, and 
BR take a 16-bit offset in the 2 bytes fol- 
lowing the op-code byte. If the branch is 
taken, the new PC is determined by 
adding the offset to the base address of 
the bytecode string. 


Constants and Variables: 


LIT nn Load literal 
VAR лп Load а variable value 
SET nn  Setthe value of a variable 


The LIT, VÀR, and SET instructions take 
an 8-bit offset into the literal vector in 


the byte following the op-code byte. 
Subroutine and Messaging: 
Call a function 


Send a message to an 
object 


CALL nn 
SEND nn 


SENDSUPER 
nn Send a message to super- 
class of self 
RETURN Return from a function 
The CALL, SEND, and SENDSUPER in- 
structions take the number of arguments 


in the byte following the op-code byte. 


draws the line. Finally, the routine re- 
stores the saved port (using the Set- 
Port( ) routine), pops the arguments off 
the stack, stores the return value on the 
top of the stack, and exits. 

To make the LineTo function avail- 
able to ExTalk programs, you must enter 
it into the symbol table. You do this with 
the following: 


add, funetion("LINETO", 
ex lineto); 
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Argumenis, Instances, and 
Class Variables: 


ARG пп 
ASET nn 
IVAR nn 


Load an argument value 
Set an argument value 
Load an instance variable 
value 

Set an instance variable 
Load a class variable value 
Set a class variable 


IVSET nn 
CVAR nn 
CVSET nn 


The ARG, ASET, IVAR, IVSET, CVAR, and 
CVSET instructions take the argument, 
instance variable, or class variable num- 
ber in the byte following the op-code 
byte. 


Miscellaneous: 


Load top of stack with true 
Load top of stack with false 
Push nil onto stack 

Logical negate top of stack 
Add top two stack entries 
Subtract top two stack entries 
Multiply top two stack entries 
Divide top two stack entries 
Remainder of top two stack 
entries 

Bitwise AND of top two stack 
entries 

Bitwise OR of top two stack 
entries 

Bitwise NOT of top stack entry 
Shift second stack entry left by 
first 

Shift second stack entry right 
by first 

Compare top two entries for 
less than 

Compare top two entries for 
equal to 

Compare top two entries for 
greater than 


This adds the symbol LINETO to the sym- 
bol table and sets its value to be the ad- 
dress of the C function ex_lineto. 
Now, all references to the symbol LINE- 
TO will refer to this extension function. 
You can now use the LineTo function 
in ExTalk just like any built-in function. 
Listing 4 shows an ExTalk function that 
draws a square using the LineTo func- 
tion and the MoveTo function, which is 
defined using the same method I showed 
with LineTo. (Notice that ExTalk is not 


case-sensitive. It considers the symbols 
LINETO and LineTo to be identical.) 

А typical application would probably 
contain several hundred application-spe- 
cific functions. А spreadsheet might 
have functions for computing sums and 
averages of ranges of cells, while a com- 
munications program might have func- 
tions for controlling the modem and 
sending and receiving strings of charac- 
ters. These functions could be imple- 
mented either as extension functions, 
like LineTo above, or as functions in Ex- 
Talk itself built on top of the lower-level 
extension functions, as I did with the 
square function. 

In either case, ExTalk, along with the 
application-specific extension functions, 
gives the user much more control over the 
behavior of the application than would be 
possible without an extension language. 
The user can add new functions to the ap- 
plication without having to wait for the 
next release of the application. Thus, you 
give the user much more flexibility in 
tailoring the application to suit his or her 
needs without having to resort to the 
kitchen sink approach. 


The ExTalk Compiler 

The ExTalk compiler reads a text file 
containing ExTalk source code and 
sends the compiled result to memory. 
You cal] the compiler with a single argu- 
ment that is simply the name of the file to 
compile. Functions are compiled, and 
the resulting function is stored as the 
value of the function name symbol. 

The compiler consists of a lexical 
scanner, a parser, and a code generator. 
It makes a single pass over the source 
code. The parser is an ordinary recursive 
descent type, and it generates bytecodes 
during the parse rather than building an 
intermediate representation of the pro- 
gram. Listing 5 shows the part of the 
compiler that handles the “+” and “—” 
operators. 

First, ExTalk calls the do, expr3() 
function to parse and generate code for 
the expression to the left of the operator. 
Then, using the token() function, it 
fetches the next token to see if it is either 
a “+” ога "—." If it is, the program 
generates a PUSH instruction to reserve 
space on the run-time stack for the sec- 
ond operand and then calls do, expr3( ) 
to parse the expression to the right of 
the operator. After parsing the right- 
hand expression, ExTalk generates the 
instruction that will perform the op- 
eration (addition or subtraction) on the 
two values that are left on the top of the 
stack. 

continued 
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With other systems, the development cycle 
for large programs can take several minutes 
involving a lot of tedious hopping from one 
program to another. The INCRA Assembly de- 
velopment environment is completely integrated, 
everything you need to develop assembler pro- 
grams or routines for programs in other lan- 
guages, is available at the touch of a key. With 
INCRA you go from program entry and editing to 
debugging instantly because the INCRA assem- 
bler is INCREMENTAL It updates the executable 
code as soon as you change the source - in 
milliseconds. And the powerful INCRA debug 
window is always available at the push of a 
key to trace through the program. If you find a 
mistake, just flip to the editor and correct it, 
then flip to the debugger and continue testing. 

The INCRA editor checks your assembler 
syntax as you enter, giving intelligent error 
messages that make it clear what was wrong 
and haw to fix it - you never have to worry 
about waiting 5 minutes for a program to as- 
semble, only to find you have to do it all over 
because you forgot to put in a comma! INCRA 
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also contains a fast, integrated linker that can 
quickhy pull in procedures from other modules 
and libraries at the push of a button. The INCRA 
incremental assembler works just as well on 
linked programs as on single modules, so you 
can develop large, multi-module programs, 
and mixed language programs with ease. And 
with INCRA, macros expand as soon as you 
enter them, no need to wait for assambly to 
see if the macro expanded the way you 
thought it would! If theres a mistake, just edit 
the macro call, and the macro will immediately 
reflact the changes. 

if youre a serious programmer working with 
assemblar, INCRA's power and speed will make 
your life easier. If youre just learning assem- 
bler, INCRAS ease of use will make it exciting 
and fun! 

If you've always thought of assembler pro- 
gramming as slow, time-consuming, compli- 
cated and tedious, wait till you get your hands 
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Incra Features: 


Incremental Assembler 
-r Complete macro assembler 
эт Supports 8085/88, 80188, 


80286, 8087, 80287 

ж Also operates in batch moda 
Ifaster then MASM 5.0) 

х Compatible with MASM 5.0 
{will assemble mast MASM 
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Editor 

p га Screen, fully featured 

vr Syntax checkin 

тї Automatic INCREMENTAL 
assembly 

vy Customizable Options 

vt Unique line buffer for moving 
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+ Super fast search and page 

ж Instantly generates .exa and 
обу files 
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D er 
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files, end libraries 

Macros 
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vr All program constant and 
offset values are available as 
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int ex lineto() 
( 


WindowPtr save; 
int h,v; 
chktype (0,07 INTEGER); 
chktype (1,DT INTEGER); 
h = sp(1].v.v integer; 
v = sp[0].v.v integer; 
GetPort (fsave} ; 
LineTo(h,v); 
SetPortísave)]; 

зр += 2; 

ар->у туре = ОТ КІШ; 


Listing 3: Ал ExTalk application-specific function. This routine uses the 
Macintosh LineTo routine to draw a line from the current pen position to the 
position given by the top two arguments of rhe ExTalk machine's stack. 


/* ex lineto = application function 'lineto’ */ 


ExTalk repeats this process until it no 
longer finds a “+” ога " —," and then 
calis the stoken( ) function, which 
saves the current token so that the next 
call to token( ) won't lose whatever 
token do, expr2( ) didn't match. 


Object-Oriented Programming 

I designed ExTalk to support object-ori- 
ented programming. In addition to being 
able to define functions, you can also de- 
fine classes of objects in ExTalk. Listing 
6 is an illustration of an ExTalk class 
definition. 

This class definition describes a class 
called Square with instance variables x, 
y, and size. Each instance of this class 
will have values for each of the instance 


variables. Instances respond to the mes- 
sage show by displaying the square, and 
to the message x:y: by moving the 
square to a new location. The Square 
class itself responds to the message 
Listing 4: Drawing a square using the routine defined in listing 3. new X:y:size: by creating a new in- 

stance and then initializing its instance 
Function square (x, у, size) variables. 

Begin A message expression consists of an 
Seid ы. a open bracket followed by an expression 
LineTo(x*size,y*size): that evaluates to the object that is to re- 
LineTo (x, y*size); ceive the Message. In the case of unary 
LineTo (x,y)? messages, the receiver is followed by the 

End message selector. The message show Is 

an example of a unary message (a mes- 

sage with no arguments). 
In the case of messages that take argu- 
continued 


Listing 5: This routine in the | Listing 6: Defining classes within ExTalk. This code defines a class called 
ExTalk compiler contains the Square. 
parsing for “+ ” and "— " 


"yl , C1 S 
operators within an expression. € 


IVars x,y,size; 
CMethod [self new x: xx y: yy size: ss] 
[[super пеш] init x: xx y: yy size: ss] 
int tkn; Method [self init x: xx y: yy size: ss] 
do ехрг3(); Begin 
while ({ЕКл = token()) == '+' X i" AX; Y i= үу; 
|| tkn == '-!) size :- ss; 
switch (tkn) ( | self; 
case 't': End 
putcbyte (ОР PUSH); Method [self shaw] 
do expr3(); Begin 
putcbyte (OP ADD); MoveTo (x, y); 
break; Е LineTo(x-*size,y); 
case !-! LineTo (x+siza, ytalze); 
putchyte (OP PUSH); LineTo (x, y+size): 
do expr30; | LineTo(x,y): 
putcbyte (ОР SUB); self; 
break; End 
} Method [self x: xx y: уу] 
stoken (tkn); begin 
} X іш хх; 
у х= уу; 
self; 
end; 


do ехрг2 () 
( 
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A hardware purchase of $4995 or more is required 
to receive the SIVA 386 System FREE. 


е QMS PS 8001 Postscript Laser Printer $5995 
е QMS PS 810 Postscript Laser Printer 


« CDC WREN IV 300MB SCSI 
Hard drive with Controller 


* CDC WREN III 155MB SCSI 
Hard drive with Controller 


“ CDC WREN П 86MB ST506 
Hard drive with HD/FD Controller 


* Eight Port RS232 Intelligent Card 
with Xenix Driver 

* 32-Bit 8MB Memory Expansion Board 

* Intel 80387 — 16 Coprocessor 


T | Exxon 25 Standard OI (Ohio) Consolidated Foods 
2 General Motors AT&T Technologies 50 Lockheed 
3 Mobil 51 Georgia-Pacific | 
4 Ford Motor Dow Chemical 52 Monsanto 
5 IBM 29 Alied | 53 ҸЕ Grace 
ғ Техасо 39 Eastman Kodak 54 Signal Compames 
7 E! du Pont 31 Unocal 55 Anheuser-Busch 
8 Standard Oil (Ind ) 32 G ar 56 Nabisco Brands 
9 Standard Oil of Cal 33 Dart & Kraft 57 Johnson & Johnson 
l0 General Electric 34 Westinghouse Elec. 58 Coastal 
11 Gulf Oil 35 Philip Morris 29 Raytheon 
12 Atlantic Richfield 36 Beatrice Foods 60 Honeywell 
13 Shell Oil 37 Union Carbide 61 Charter 
14 Occidental Petroleum 38 Xerox 62 General Mills 
15 US Steel 39 Amerada Hess 63 TRW 
16 Philbps Petroleum 40 Union Pacific 64 Caterpillar Tractor 
17 Sun 41 General Foods 65 Alurmnum Co. of Amer 
18 United Technologies 42  McDonnell Douglas 66 Sperry 
19 Tenneco 43 Rockwell Int. 67 Gulf & Western Ind 
20 ITT 44 PepsiCo 68 Cantinental Group 
21 Chrysler 45 Ashland Ой 69 Bethlehem Steel 
22 Procter & Gamble 46 General Dynamics 70 Weyerhaeuser 
23 В.) Reynolds Ind. 47 3M | 71 Ralston Purina 


24 Getty Oil 48 Coca-Cola Colgate-Palmolive 


24 million 
Americans can't read. 
And guess who pays the price. 


While American business is trying to stay competitive with foreign companies, it's paying an 
added penalty. The penalty of double-digit illiteracy. 

Believe it or not, 27 million American adulta can't read and write, Another 47 million are literate 
оп onty the most minimal level. That adds up to almost one third of our entire population. . .and 
probably a disturbing number of your employees. 

What does illiteracy cost you? Get out your calculator. Iliterate adults make up 5096-7596 of 
our unemployed. Every year they cost us an estimated $237 billion in lost earnings. They swell 
our welfare costs by $6 billion annually and diminish our tax revenues by $8 billion. 

ІНлегасу costs you through your community, too. В robs the place where you work and live of 
ita resources. It undermines the potential of the people who make your products and the people 
who buy them. No dollar figure can be assigned 10 this. But over the years, this may be the 
costilest loss of ай. 

What can your company do about this? It can join in local efforts to fight illiteracy. К can 
volunteer company dollars and facilities for better school and tutorial programs. It can invest in a 
more literata community. 

The first step is to call Ihe Coalition for Literacy at 1-800-228-8813 or fill out tha coupon be- 
low. Do it today. You may find it's the greatest cost-saving measure your company has ever taken. 
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HANDS ON 
SOME ASSEMBLY REQUIRED 


ments, each argument is preceded by a 
keyword. The string resulting from com- 
bining all the keywords is the selector. 
For instance, the message [mysquare x: 
10 y: 20] will move mysquare to 
(10,20). The selector for this message is 
the string x:y:, and the arguments are 
10 and 20. 

Here is an example of creating a new 
instance of the class Square: 


mysquare := [Square new. x: 106 y: 
200 size: 20] 


Once you have created an instance of the 
Square class and stored it as the value of 
the symbol mysquare, you can display it 
using this expression: 


(nysquare show] 


You can move it to a new location using 
this expression: 


(mysquare x: 100 y: 200] 


You can use obiects to model parts of 
the application. For instance, a word pro- 
cessing program might have classes of 
objects to represent chapters, para- 
graphs, and footnotes. A communica- 
tions program could use objects to repre- 
sent conferences and messages during 
communications with an on-line service 
like BIX. See the August 1986 BYTE for 
a complete description of object-oriented 
programming. 


Portable Simplicity 

ExTalk is a simple language that can be 
embedded in an application to provide 
user programmability. It is easily under- 
stood by people who are familiar with C, 
Pascal, or modern versions of BASIC, 
and its implementation is portable across 
different machines and operating sys- 
tems. It should be useful to developers 
who want to add an embedded language 
to their applications. 


Next Month 

Rick Grehan returns with a series on 
large database management using keyed 
files. 8 


Editor's note: ExTalk їз available in a va- 
riety of formats. See page 3 for details. 


David Betz is the author of the popular 
XLisp programming language. He can be 
reached оп BIX as "dbetz. " 

Your questions and comments are wel- 
come. Write to: Editor, BYTE, One 
Phoenix Mill Lane, Peterborough, NH 
03458. 
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OF 
PRESS™ 
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Dyna Computer Gives You FREEDOM OF PRESS™ 
Set | Your Printer's PostScript Potential Free. 
Without going on a spending spree. 


Now you can do PosiScript® on most 24 wire dot matrix, laser printer and ink jet printers and avoid the out- 
landish prices of postscript printers. 


YOU CAN DO ALL OF THIS FOR ONLY $495 


Freedom of Press works with any desktop publish- Dyna Computer is proud to be distributing high quality 
ing software that generates its output in the Post- software created by a proven company. Freedom of 
Script? language. That includes such popular Press is made by custom applications Inc. (CAI) the 
programs аз PageMaker® and Ventura® as well same company thal supplies many leading printer 
as virtually all other text-and-praphic software manufacturers with their PostScript language inter- 
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THATS ONE STEP AHEAD. CALL ABOUT FREEDOM OF PRESS™ OR OUR NEW 30MHZ CACHE 386. IT GETS | 
AN SI RATING ОЕ 36.3 AND ITS GREAT FOR DESK TOP PUBLISHING APPLICATIONS. PHONE 408-943-0100. 


frondem af АННЕ B в ғылым H бырын Арабела, hc Ты’ өү gu rese merit ы Мет лес Рыер Аде Буш, inc, Pape Meda был: Pant urs-l'anbrs Яо анами rr; ішігін; Ped pp 


See ы ny 
COMPUTER — ——9 


3081 NORTH FIRST ST, SAN JOSE, CA 95134 (408) 943-0100 FAX (408) 943-0642 


418 BYTE ” NOVEMBER 1988 | Circle 117 on Reader Service Card 


Неге 5 a technique 
that provides the 
fastest possible access 
to an array element 

in C 


any of today's popular pro- 
gramming languages sup- 
port the multidimensional 
arrays used in graphics, 
modeling, and simulation or even for lo- 
cating a specific position on a screen. 
Most implementations of BASIC do; 
Turbo Pascal does; FORTRAN does; 
but C does not. Is there any way around 
this omission? You bet there is. You can 
implement DIMENSION A (N,M) and X= 
A(I,J) in C, and not through a pseudo- 
dimensional substitute either. I know, 
because I've done it. 

If you have a compiler that supports 
structure return, you can also write state- 
ments such as 


X = matrix operator(A,B); 


where A, B, and X are matrix structures 
and operator can be multiply, add, in- 
verse, and so forth. Most important, the 
function matrix_operator() can dy- 
namically dimension X, and you can ac- 
cess elements by applying the simple 
bracketed-integer access format. 


Problem Evaluation 

To analyze the problem, consider the 
basic two-dimensional array of floating- 
point numbers or matrix. If you declare 
it as 

double array([n] [m]; 

then there will be a minimum of n X m 
double units of storage allocated at com- 
pile time in the current storage class. 
With this method, you must set n and т 


ILLUSTRATION: ROBERT TINNEY © 1988 
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ADDING 


DIMENSION 


p 


constant before compiling, a statement 
that would be illegal in C if n and m were 
variable, As a consequence, you must al- 
locate memory whose size will depend 
on the maximum size of array expected. 
Moreover, if this array is declared as 
local storage class, then it may consume 
valuable stack space. 


A Pseudomultidimensional 

Dynamic Array 

There is a simple way you can create a 
pseudomultidimensional dynamic array 
by using the malloc() function with a 
pointer to the desired storage unit. Con- 
sider the array whose label is A. The fol- 


lowing method transforms А into a one- 
dimensional array with multidimensions 
dim 1, dim 2, ...: 


double *À; 

А = (double *) 
palloc(sizeof(double) 
*dimix*dim?2*.. X 


According to the rules of C, you can only 
access elements in this type of array by 
one index: x = A{q];. 

This method, therefore, has a major 
drawback; to access individual elements, 
you must present array size variables 

continued 
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dim 1, dim 2, and so on at every index- 
ing operation, multiply them by the cor- 

ing index, then add them together 
to reduce to the required offset 4 that cor- 
responds to the linear array À. For ex- 
ample, if you wanted to extract A(ij, 
...,К), you would write 


Xx-A[(1*dim 1)-4(J*dim 2) 
+...+Е];. 


Although this method is feasible, it can be- 


come awk ward even when you try a simple 
Operation such as matrix multiplication. 


The One-Dimensional Array 
To evolve a general method for elegantly 
handling multidimensional dynamic 
arrays, you first construct a memory-al- 
location function so the allocated mem- 
огу can be accessed by integer indices. 
You do this with the calloe( ) function. 
If an array has only one dimension of 
n, you can use this simple solution: 


HOW DO YOU GET 


Most young people have one 
answer to this problem. They avoid 
it until they're out of college. But 
they could be getting solid work 
experience while they're still in col- 
lege. With your company's help. 
Andours 


ours. 
We're Co-op Education. A nation- 


wide program that helps college 

students get real jobs for real pay, 

while they're getting an education. 
But we can't do it without you. 


A JOB WITHOUT 
EXPERIENCE? 

AND HOW DO YOU 
GET EXPERIENCE 
WITHOUTA JOB? 


Those reai jobs have to come from 
real companies. Like yours. 

For more information on how 
you can participate in this valuable 
pean, write Co-op Education, 

жк Boston, МА 02115. 

ot only will you be giving stu- 
dents a a ча еагп aak 
and pick up the most valuable kind 
of knowledge, you'll be giving 
yourselves a chance to pick up the 
most valuable kind of employee. 


Co-op Education. 


You earn а future when you earn a degree 


Ad 
Counc A Public Service of Тін Рост 01987 Raona Commission tor Cooperative Educaion 
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double %А; 
А = (double *) 
calloc(n, sizeof(double)); 


As in the previous pseudomultidimen- 
sional case, you can access the ith ele- 
ment by x - A(1];. Once interaction with 
À is no longer required, you can free the 
memory with 


free((char *) A) ;. 


The Two-Dimensional Array 

In order to create a two-dimensional 
array of size n X m, you must declare a 
pointer to an array of pointers to the de- 
sired storage units by writing 


double **A; 


and you must give the pointer variable A 
memory space for n pointers of size 
pointer to double: 


А = (double **) 
calloc(n, sizeof(double *)); 


You can access each of the n pointers to 
double by an index, as in the one-dimen- 
sional example. The key here is that you 
must give each of these n pointers mem- 
ory space for its corresponding m storage 
units, effectively creating an n-quantity 
of m-size one-dimensional array contain- 
ing the desired storage units: 


for (j=0; j<=n- 1; +j) 


ALJ] = (double *) 
calloe(m, sizeof(double)); 


Combine these three sections into a 
function, and you're finished. Since ac- 
cessing is done via indirection, the order 
in which you establish pointers is impor- 
tant. You must give allocation to the 
highest-leve] pointer first so the next- 
level pointer can know of its predeces- 
sor's existence. Again, according to the 
rules of C, you can express the "pointer 
to pointer to double" variable A as 
AF JC], thus reaching down to the small- 
est unit—in this particular case, a dou- 
ble. Thus, you can obtain the (i, jth) ele- 
ment by writing x = A[1][J]; of the 
dynamically allocated array À of size n, 
m. This statement is the corresponding 
free function to complement the two- 
dimensional allocation function. 
To free the allocated memory, you use 
a freeing order that is the reverse of the 
allocation order. Thus, all the memory 
used by A would be freed accordingly: 
continued 


Buy with 


Confidence 


In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity, The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc. offers this advice, “A 
knowledgeable buyer will be a 
successful buyer." These are 
specific facts you should know 
about the prospective seller 
before placing an order: 


Ask These Important 
Questions 
e How long has the company 
been in business? 


ә Does the company offer 
technical assistance? 
е [5 there a service facility? 


е Are manufacturers warran- 
ties handled through the 
company? 

= Does the seller have formal 
return and refund policies? 


ғ Is there an additional charge 
for use of credit cards? 


© Are credit card charges held 
until time of shipment? 


е What are shipping costs for 
items ordered? 


t Direct Marketing Association, Inc. 1988 


Reputable computer dealers 


This message is brought to you 


Д ысғта Uu 


will answer all these questions by: 
to your satisfaction. Don't 


the MICROCOMPUTER 
settle for less when buying your — t ARKETING COUNCIL 
computer hardware, software, sean баена 
peripherals and supplies. Masi nein, cm 5 
6 E. 43rd St., 


Purchasing Guidelines 


е State as completely and ac- 
curately as you can what 
merchandise you want tn- 
cluding brand name, model 
number, catalog number. 


e Establish that the item is in 
stock and confirm shipping 
date. 

е Confirm that the price is as 
advertised. 

* Obtain an order number 


and identification of the 
sales representative. 


New York, NY 10017 


MMC 


MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Markeung &ssoceabon, Inc 


• Маке а record of your 
order, noting exact price in- 
cluding shipping. date of 
order, promised shipping 
date and order number. 

If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017. 
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Note that the rightmost dimension of m is 
not required. This is because the last call 
to са11ос() in the allocation function 
manages unit storage internally. A[ ][) 
is a scalar and not a pointer, whereas A 


for {J =n- 1; }>=0; j—) 
free( (char *) A(J]); 


free((char *) 4) ;. 


Listing 1: This listing illustrates the dimensioning function for a three- 
dimensional array A(m,n,p). 


double *"** А: 


A = (double ***) calloc(n, sizeof 
(double**)); 
for (} = 0; j «en - 1; j++) 


{ 
А[)] = (double **) са11ос(п, 
sizeof {double *)):; 
for (1 = 0; і <m m =- 1) i++} 
{ 
A[1][i] = (double *) calloc(p, 
sizeof (deuble)): 
) 


Listing 2: This is the corresponding three-dimensional freeing function. 
for (j= n - 1; 3 >= 0; 3--) 
{ 


for (i m - 1; i >= 0; 1--) 


( 


free((char *) A[31[1]): 
} 


"мшш “АО: 


free((char *) А); 


Listing 3: If you want to have access to an array created by another 
function, you can use this technique. 


main function() 
{ 
double ** X; 
X = other function(); /% [X] 
is dimensioned. */ 
Е /* Your access to what 
was (А] via pointer [X]. */ 


matrix free(X); /* Here you free 
memory allocated by 
/* other function() to clean the 
heap. */ 


*/ | 
| ) | 


double ** other function() 

( 

double ** A; 

matrix dimension (А); 

return(íA); /* The address of the 
array in the heap */ 

} /* is returned to the 
main function() ef 

/* before pointer A 


disappears. =y 
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and АП) were established as pointers and 
therefore can be the only ones freed. 


The General Case 

For the three-dimensional array 
A(m,n, p), you would use the dimension- 
ing function in listing 1. You should see a 
pattern emerging that can be carried to 
any number of dimensions. 

You can access the (i, j, kth) element 
by x = A[1][J1[k];. The corresponding 
three-dimensional freeing function is 
shown in listing 2. As before, the right- 
most dimension is not required. 

With this method, you should watch 
for a number of things regarding the use 
of the calloc() and free{ ) functions. 
Be aware that calloc( ) allocates mem- 
ory in the “heap.” This means that if you 
create a dynamic array A within your 
function, even if the pointer variable A 
were declared local, that array should be 
freed upon exit from your function. 

The reason for this operation is that 
heap management generally is handled 
by the operating system, and memory al- 
located there is not recovered automati- 
cally on exit from the allocating function 
as local stack variables would be. More- 
over, the scope of the pointer variable A 
is only function-wide, and when the 
function is exited, the vartable's address 
information is gone. 

The remaining problem is that, to the 
operating system, the allocated portion 
of memory still seems occupied. There- 
fore, subsequent calls to your function 
will pile up memory in the heap until 
there is no more memory available. Your 
function, however, will continue to oper- 
ate properly, but only up to that point. 

This restriction would be imposed in a 
situation where you want to have access 
to an array created by another function. 
To overcome it, you apply a technique 
similar to the pseudocode in listing 3. 

Now you have the complete solution. 
The upshot of this method is that only 
one pointer 15 passed as argument, not 
the entire array. There may be instances 
where you require a copy of the original 
array, and you can easily program ac- 
cording to C rules. 


А Note for 8086 mers 

А key advantage of this method for 8086- 
type segmented memory is that when you 
compile your program for the large mem- 
ory model, each indexed pointer will be 
assigned its own data segment, because it 
is treated as a far variable. That is, the 
declaration 


double ##A; 
continued 
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*Revolutionary disk loading method 
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VAULT’S PROLOADER II 
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over 4,000,000 disks. 
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A complete 
package 
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e EPROM PROGRAMMERS ALSO Ф SAMF DAY SHIPMENT 
e FST $798 


CALL FOR FREE DEMO DISK 800/225-2102 


PLU. ur uu 
BP AARC kr pri etd 


10681 HADOINGTON 9 190 HOUSTON, TX 77043 
713/461.5430 TLX 1561477 FAX- Me 7413 
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euv ERASERS FROM $34 95 
CALL TODAY FOR MORE INFORMATION 
800/225-2102 


\Г Гг г 
BP uicrosysi EMS 


10681 HADOINGTON #190, HOUSTON, TX 77043 
713/481-9490 TLX: 1561477 FAX. 713/461-7413 
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8 О = 1 S one 


16-BIT RESOLUTION 
ANALOG-TO-DIGITAL 
CONVERTER 
12,000 SAMPLES/SEC 
| forlIBM PC, XT & AT 
SINGLE PIECE PRICE 
| $475 


For Info сай: 


Ausia 02 22 38 76 30-0 
Australia 02 654 1873 
Denmark 02 65 81 11 
Finland See Sweden 
France 01 69 412 801 
Great Britan 01 464 2506 
03 499034 
02 784 7841 
04 686 375 
See Sweden 
01 83 56 70 
03 217 2340 
01 740 41 05 
08 131 16 87 
040 92 24 25 


We manufacture a broad line 
of data acquisition and control 
hardware and software for Apple 
and IBM computers. 

Call for quotes on custom 
hardware or complete systems. ЧА. Өрен 
Sweden 
USA 408 866 1820 


NOHAU :: =. ~" 
Campbet CA 95006 


LAWSON LABS, INC. 


5700 RAIBE ROAD i 
COLUMGIA FALLS, MT 59412 Ш 


800-321-5355 or 406-367-5355 CORPORATION i404) 866-1520 
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HANDS ON 
ADDING DIMENSION 


becomes equivalent to 
double far* far * A; 


or “А is a far pointer to an array of far 
pointers to double.” 

You can calculate the total number of 
segments from the following formula: 


к-1 


T = + 


t=] 


This formula shows a k-dimensional 
array where A, are the dimensions of the 
array name with A, the leftmost and A, 
the rightmost: 


array name[Ai][Àz]... [As] 


Therefore, each indexed pointer can han- 
dle 64K bytes of your smallest unit. For 
(һе double case here, you can comfort- 
ably use all the available memory 
without resorting to special keywords for 
one matrix, so long as it is nearly square. 


Fastest Possible Access 

With this technique, you can create and 
use multidimensional arrays as easily as 
in other popular languages. Moreover, 
when you use C, your program accesses 
the individual storage units by indirec- 
tion, as opposed to leaving open a possi- 
bility that the final pointer may be re- 
solved by index multiplication. Thus, 
there is no doubt that you have the fastest 
possible access to a storage unit. 

To get a better idea of how the tech- 
nique is implemented, you can study the 
sample program. It uses the following 
matrix structure: 


struct mat 
( double #*а; 
[* "a" short for "array" */ 
int rows; 
int cols; }; 


This structure holds a pointer and two in- 
tegers that define the size of the matrix. 
Dynamic C contains an input, output, 
and do-something functions. м 


Editor's note: Dynamic C is available in 
a variety of formats. See page 3 for fur- 
ther details. 


Christopher J. Batory is president of 
Micropath, a Montreal, Canada, firm 
specializing in radio-telecommunications 
software and services. He can be reached 
on BIX c/o “editors.” 


TRY THE NEW GENERATION FOR $30 


KnowledgePro uses Topics In. unks of knowledge." Hypertext can be a powerful tool for 
ll procedures, calculations, organizing text, graphics and data, but 
without an underlying structure the user 
becomes lost in a maze of information. 


à KnowledgePro adds structure, control and 
plus commands, professional programmers can create | intelligence to create an exciting new 
sophisticated expert system tools and applications quic teaching medium. 


and easily. 


Once you've 


Q. Who's using it? 

А. Engineers, Educators, Lawyers, Scientists, Managers, Authors, Bankers, Software Developers, Expert System 
Developers, Computer VARs and VADs, Trainers, Consultants, Experts in Agriculture, Manufacturing, Insurance, 
Petroleum, Government and many many more. 


Q. What are they doing with it? 

А. Intelligent tutorials, smart manuals, procedure guides, rule books, computer aided instruction, sales and promo- 
tion, data analysis, non-linear documents, text analysis, diagnostics, software front-ends, expert systems, training and 
education, hypertext authoring, case studies, insurance claim determination, investment analysis, intelligent forms - 
there seems to be no limit to the diversity of applications. 

О. What can I do with the demo system? 

A. The KnowledgePro demonstration system comes with a 100 page manual and lots of examples to get you started. 
You can create and save small working knowledge bases. The only commands that you can't use are those for 
handling external files or chaining knowledge bases. We even credit your $30 toward the cost of the ful] system. 

Q. How much is the full development system? 

А. KnowledgePro costs $495 and there are no run-time charges, so you don't have to pay more when you distribute 
your applications. The Database Toolkit (for access to dBASE and Lotus 123 files) costs $49 and the Graphics Toolkit 
(for access to PC Paintbrush pictures) costs $89. Our KnowledgeMaker induction system (for creating rules from data) 
costs $99. KnowledgePro runs оп IBM РС, AT and Р5/2 compatible machines with 640K memory. 


ТО ORDER Call 51 8-/66-3000 (Amex, Visa, М/С accepted) or send $30 + $5 shipping & 


handling for the demo ($38 total foreign) or $495 + $8 shipping & handling for the full system ($553 total foreign) to 
Knowledge Garden, Inc., 473A Malden Bridge Road, Nassau, NY 12123. In NY State please add 7% sales tax. 


KnowledgePro" 


By Bev & Bill Thompson кесене 
The first Knowledge Processor. 


іп 


hy 
association ei A 
with р Hi i 


KnowledgePro is a registered trademark of Knowledge Garden, Inc. жен ме из namen t кал чыкса cw Н» dBASE is a trademark of Ashton Tate. (BM is a registered 
trademark of ternational Buisness Machines inc., KnowledgeMaker із a trademark of Knowledge Garden Inc. Photo Tcherevkosi © 
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WAREHOUSE SALE 


Order These Back Issues of BYTE and Popular Computing Before They're Gone Forever! 


BYTE Popular Computing 


Limited Quantities — Order Now! Limited Quantities — Order Now! 
1979 1980 1981 1982 1983 1984 1985 


1982 1983 1984 1985 


January January 
February February | 
March March 

April April 
Мау Мау 
June June 
July July | 
August August | 
September September 
October October 
November November 
December December 
Inside the Special Guide 
IBM PCs to Computers 


Available Issues [1 $3.00 U.S. includes shipping and handling 
$4.00 foreign includes shipping and handling 


$4.00 U.S. includes shipping and handling 
$5.00 foreign includes shipping and handling 


Special Bound Copies of BYTE Е 
Volume I, Part 2— Мау 1976 through | 


Please indicate which issues 

December 1976 you would like by checking 

Volume II, Part 1— January 1977 through ж | — (V) the boxes. 
June 1977 | | 

Volume III, Part 1— January 1978 through , Send requests with payments to: 
June 1978 | BYTE Back Issues 

Volume III, Part 2— July 1978 through ~ | OnePhoenix Mill Lane 
December 1978 . Peterborough, NH 03458 


(603) 924-9281 


$9.95 U.S. includes shipping and handling і SS 
$11.95 foreign includes shipping and handling 


LJ Check enclosed. Payments from foreign countries must be made in U.S. 
funds payable at a U.S. bank. 

| ŘŘŘ аанынан аьа Card 4 

ee Exp. Date 


Charge: О VISA ГІ MasterCard 


o o —————— Ек... o, Signature 


Postcode... City 


Ека | wi, 
| ei 
cmy ВИЕ ё 
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THE BUYER’S MART 


А Directory of Products and Services 


THE BUYER'S MART is a monthly advertising saction which enables readers 
to easily locate suppliers by product category. Аз a unique feature, each 
BUYER'S MART ad includes a Reader Service number lo assisi interesied 
readers in requesting information from participaling advertisers. 


RATES: 1х—$475 3х—$450 6х—$425 12х—$375 
Prepayment rust accompany each insertion. VISA/MC Accepted. 


furnish typewritten copy. Ads can include headline (23 characters maximum), 
descriptive text (250 characters is recommended, but up to 350 characters can 
be accomodated), plus company name, address and telephone number. Do not 
send logos or camera-ready artwork. 


DEADLINE: Ad copy is due approximately 2 months prior to issue date. For ex- 


ample: November issue closes on September 9. Send your copy and payment 
to THE BUYER'S MART, BYTE Magazine, 1 Phoenix Mill Lane, Peterborough, 
NH 03458. For more information call Mark Stone at BYTE 603-924-3754. 


AD FORMAT: Each ad will be designed and typeset by BYTE. Advertisers must 


| ACCESSORIES 


FREE CATALOG 


AND SHIPPING (95% of al! orders shipped within 
48 hours) 
CALL OR WRITE FOR A FREE CATALOG. 


ALL ELECTRONICS CORPORATION 
Р.О. Box 587. Van Nuys, CA 91408-0567 
1-800-826-5432 
Inquiry 576. ue 


FREE UPS CATALOG 


a ыш 


Best Power Technology, Inc. 
manufacturer of 
le power systems. 
Р.О. Box 280, Necedah, WI 54646 
TOLL FREE (800) 356-5794 ext. 1005 
or (608) 585-7200 axi. 1005 


Inquiry 577. 


CUT RIBBON COSTS! 


Electric E- Zoo Inker — $89.50 
ink Master (Electric) — $159.00 
(000's of satiahed users in 5 years. Money back guarantee. 
BORG INDUST RIES , 
526 MAIN 8Т, JANESVILLE, 14 5064 
1-800-889-2408 іп IOWA 319-947- 2976 


Inquiry 578. 


SELFANKING PRINTER RIBBON 


Santen Patent 04701082 
Lasts КЛ ілес longer Fan fa 
For primemo uping Ve" sidan орел spon (Әне 
COledete-M2A-K14-54-97 Dec LA 1801120 
Tey . 35 Dec LA ЖИЫМ 1443 
Star тох Таватугы Мт а) 
Ех T 600610. 620. ЭВО 
Contact ий Oy steel, лсе or бк anc wee чай ізгілігі ұйы а och 
CONTROLLED PRINTOUT DEVICES, INC. 
POO B9. Dakfwin Ad.. Arden, 
(704) 884-9044 * TELEX: СОЊА АЛЕН): 577454 


Inquiry 579. 


Companion and Extender 
The PS/2 COMPANION iets you add an extra keyboard and 


ме реб 
Prices start at $249 for a 25° unt, 


roma monitors. 
EXTENDER leta you move the keyboard and monitor up fo 
150 feet from the system unit, Prices start af $149. 


жаСурех Corporation — 
Waliss Ave. Huntavilla, AL 35906 
208-534-0011 


Inquiry 580. 


ACCESSORIES 


SMART PRINTER STAND 


15941 8. Нәйет Аму, Suite X33, Tinley Park, I 00477 
(815) 460-4501 


an expert system into your application under an object 
orvenied environment. 


— Information Systems, Inc. 


т West Hoyt Ave., 51. Paul, MN 55106 
(612) 641-0947 


Inquiry 582. 


NanoLISP $99.99 
An MS-DOS Common МЕР interpreter that sup- 
ports most Common LISP operations and strictly 
adheres to the standard. Numerous advanced and 
extra features, excellent debugging faciities, sarm- 
ple Al programs, full-indexed manual, free 
technical support. 
Mal rn Systems Consultants 
РО. Вох 6648, Santa Barbara, CA 3080 
(805) 967-2270 


NEW Expert System 


$999 Са or write for mors information, 


NovaCast Expert Systems 
2530 Berryessa Rd. Suite 607, San Jose, CA 85132 


(408) 272-4071 fax: (408) 437-7777 
Inquiry 583. 


LISP on а MAC 


Get all the functionality of the Franzüisp 


dialect of the Lisp language. $20 purchases | 


64K Lisp program, which will run on a 


MAC plus or equivalent. 1MB RAM recom- 
mended for this program. Send order to: 


Oosson Software 
Box 33113, Coon Rapids, MN 55433 


Inquiry 584. 


ARTIFICIAL INTELLIGENCE | 


muLISP" 87 for MS-DOS 
Feat, compact, efficient LISP programming environ- 
mem. muLISP programs run 2 to 3 times faster & 
taka V2 to \ the space of other LISPs 450 Com- 
mon LISP functions, multi-window editing & debug- 
ging. favors, graphics primitives, lessons А heip, 
demo programs, comprehensive manual. 


moolt Warehouse, In Inc. ы е 
(808) 734-5801 


Inquiry 585. 


ATTORNEYS 
FREE BROCHURE 
COPY 


тебесі international buseoet Liew 
21155 Burnt Ad., Gasthersourg. MO 20878 (or) 
2121 Wisoonen Әә. SUN. Sue ТҰ) Ұйығықжол DC. 20012 
Adm c МО het Adm. "DC 


CALL FOR INFO & DEMO OSK 0004571313 


HI-TEC INDUSTRIES 


6100 8. Fartax Aa., Bioomengion, IN 42501 
ЕТ2-Е2і- 000 


E 3AR CODE 


BAR CODES & BIG TEXT 
On EPSON, ӨМ, ӘКІ dot тыйы oc Laserjet. Design ery kw- 
matte on ONE өш schien. 1-120 eidaltabel, 13 Met sizes 
— өкіне m 50 №. AIAG, MIL-STD, 255 128 
UPCIEAN, Code 39, eic. Соки, Reverses, Fla input 
FAST—$279. Other menu-drivan bar code prognams from Ha. 
30 day 3 back. 
Worthington Data Solutions 
417À көлің St. Santa Cruz, СА 95080 
(BOO) 345-4220 In СА: (408) 458-0935 


BAR CODE READERS 


From the manufacturer for PC/XTIAT, & РЕ/2. At- 
and 


Worthington Data Solutions 
ТА Mss © Sante Cruz, СА 95060 


(800) 345-4220 № CA: (408) 458-9928 
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PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 


EAN, 2 of 5, M51, Code 38. Epson, Oki, ІНМ dot matrix 
мы up to Ve". LaserJet up to 2”. Font cartridges not 
required. $169-6239. 30 day 1$ back. 


Worthin Mcr Data | Solutions 


ТА | 
(800) 345-4220 ae (400) 450-0638 


COMPLETE LINE 
OF BAR CODE PRODUCTS 
е PrintBar 11 * PrintBar Softfonts 
е PrintBar | * CodeScan 2000 
FREE BROCHURES (016) 622-4640 


Bear Rock Software Co. 
6069 Enterprise Dr. Placerville, CA 95557 


Inquiry 589. 


BAR CODE MADE EASY 
PERCON® E.Z-READER* weerleces and muime 
95-252 тобида malos i easy © ade bar code К wrtually ay 
computererminal WITHOUT SOFTWARE MODIFICATION 
wwnedew орға. Two ye warrenty Ваг code poring 
software maiba Сай Куг Әгінің on кии, accurate, ваду dae 

ш Ж. т, 


erty 
PERCON® 


2190 W Ihh SL, Eugene, ОЯ 97402 
(503) 344-1189 


PC BAR CODE SPECIALISTS 


Seagull Sclentific Systems 
15127 М.Е. 24th, Suite 333 
‚ WA 08052 


8653 Georgia Ae, Sdver Spring. MO 20910 
800-635-6533 
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TPS Electronics 
4047 Тапвроп, Palo Айо СА 94303 
415-656-6833 Telex 271-0007 TPS PLA 


Inquiry 591. 
 BBS/PUBLIC DOMAIN 


350 + New Titles Added Each Month 
18+ Special interest Forum 
Real Time 


влегу 
System Users Guide. PC Pursuit Accessibie. Fee: 
$103 Mo. — $25/Yr. 

9 Incoming Hnes. FREE DEMO MODE 
(503) 761-8100 12/2400 N,8,1 
пано М ACCESS Information Network 

Box 16675, Portiand OR 87216 


Inquiry 592. 


_ CAD/CAM 


$39.95 CAD 
Fully featured, symbols, auto dimensioning, hatch- 


| ing, fillets, reads DXF, handies ай but the largest 


drawings. Extremely powerful BASIC-lke macros, 
on line manual plus eo much more. Requires IBM 
XTIKITPS2 with 640K and hard disk. 20000 new 
users this year. 
"PAFEC INC. 
5450 Technology Park, Могстовв, GA 30092 
1-800-52PAFEC (404) 441-8300 


Inquiry 593. 


Affordable CASE 
А new concept in Computer Aided Engineer- 
ing lor developing PC/DOS applications! С 
Dispatcher generates fast, efficient C code Юг 
command and menu driven applications. 
Develop, document, and change easily. Many 
features. For many compilers. $295 00 MC/Visa 
Amaryllis Inc. 


БЕЗ Wattaquacios На, Bolon, МА 01740 


| FINITE STATE PROGRAM COMPILERS 


Develop & document software faster, 
аз state programs that execute quicker 
& usa less memory: Ada, Basic, C, 
Fortran & Pascal. 

ЮМ РС, XT, АГ. РЗ 200K RAM Doa 20» 
Price: 8178.00 per language (With Prenar and Osbugger) 
AYECO 5025 Nassau Cree, Orlando 
INCORPORATED FL 32908 (407) 295-0930 


Inquiry 595, 


PROTOTYPING TOOL 


with PCPROTS. tery Fan. Macy Probes No Pro. 
Fast. Very Flexible. No Pro- 


юп, programming speci 
Suitable lor JAD as жей. For PC, XT ос AT, From 
$149.00. MC/VISA. 
Kartech, Inc. (418) 658-2032 
166 Pinewood Мә, Tono Ольго, Canada МӨС 2/8 


CD/ROM 


CD-ROM Drives & Titles 
Largest selection for PC А Mac. 


Олива ove. 5809. hu 


EX accepted. 
Call or write for free 80 page catalog. 
Get it в! from "The Bureau" 
Bureau of Electronic Publishin 
121 Norwood Ave., Upper Montclair, NJ 
(201) 748-3031 


Inquiry 597. 


Public Data on CD-ROMs 


publishing 
Hopkins Technolo 
421 Hazel Lane, Hopkins, MN 
(612) 931-9376 Compuserve 74017,5814 


ms (417) 276-3374 24 s. 
РО Bex 16174, Pittsburgh. РА 15242 


Prepay 
TELEPHONE PRODUCTS CENTER 
2261 #713 8 Toro Ad, Е Ато, CA 92690 714/720-9585 


dose На. Сай В am-10 pm ET. (See. 9 ю 5) 
TOLL FREE 1-800-848-3469 
(Local 814-282-0550) 

SAFEWARE, Tha Insurance Agency Inc. 


Inquiry 590. 
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Inquiry 596. 


Inquiry 602. 


COMPUTER RENTALS 


RENTALS 


WEEKLY MONTHLY YEARLY 
ІВМ — APPLE 


Inquiry 603 
CROSS ASSEMBLERS 


CROSS ASSEMBLERS 
Universal Linker, Librarian 
Targets for 36 Microprocessors 
Hosta: PC/MS DOS, micro VAX, VAX 8000 
Developed and supported at: 
ЕМЕНТЕС, INC. 

BOX 1312, Lansdale, PA 19446 
215-362-0966 MC/VISA 


Inquiry 604. 


Professional Series 


FANTASTIC SIMULATORS 
For the BO, 8061, BOBO, BOBS, & ZEO lamiken. Full function 
mouding ALL irdmrrupta. 


CROSS ASSEMBLERS 
Үйі support the 8048, 9067, 0060/8064, 8096 & 280 lames. 
Just 575 sach. 


aer Som Company, 
303-212-7224 


Inquiry 608. 
CROSS ASSEMBLERS 


MICROCOMPUTER TOOLS CO. 
Phone (800) 443-0779 
In CA (415) 825-4200 
912 Hastings Or, Concord, CA 9451H 


Inquiry 807. 


680X0 Cross Assemblers 


Bax 12116, Bt. Paul, MN 55112 


Inquiry 608. 


(612) 635-0365 | 
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CROSS ASSEMBLERS 


280/Н064180 


| SLA Systems cross assemblers run on PC and аға 
compatibile with Microsoft MBOI'LBO. $19500 for 
assembler and linker Vee have CP/M emulator 
cards lor PC. Up to 12.5 mhz 280 clock speed, start- 


| ing at $249.95! Also ZB0/HD64180 C compiler. 


Z-World 
1772 Picasso Ave, Davis, СА 95516 (016) 753-3722 
Please see our ads ол page 442. 


Inquiry 609. 
DATA ACQUISITIONS SYS. 


IT'S ABOUT TIME 


Specs. 
6-8 bi A/D chrin, B Фомы VO, prog. counteetimar 12-24 ААС pomi 


DA/M Corp. Ltd. 
FID 17303-1302 Аға. Edmonton., Alberts, CANADA, TEB 1,6 
ie FAX 403-456-3535 


inquiry 610. 
DATA CONVERSION — 


MEDIA CONVERSION/DATA TRANSLATION 


CompuData Translators, Inc. 
3325 Wighine БМ, Suite 1202, Los Angeles, CA 90010 


Inquiry 611. 


CONVERT 
W-2'"5 AND 1099's 
TO MAGNETIC MEDIA 
FOR IRS 


FROM 76¢ PER RECORD 
APPROVED SERVICE BUREAU 
* E 


DataCopy Service of Texas 


3306 W. Wainul #400, Garland, Texas 75042 


(214) 272-7751 
Inquiry 612. 


| SOFTWARE KIT PACKAGING 
| Lats cir aim ри i imi re rmt 


COMPUTER LOGICS LIMITED 
4845 Талая Road Unit K-A, Depew, NY 14049 
(716) 633-2810 Fax (716) 633-2813 


Inquiry 613. 


ID ENTITY RELATIONAL DBMS 
Full relational power without programming. 
Retrieve data in multiple tables 


‚ Modify table 
structures о speed queries. Import & Export data | 


fast. Report writer. ID. ENTITY makes relational 


tasks other DEMS's avoid EASY. $295 Reg. For 
limited tima $90 plus UPS. 


Horizons Unlimited & Assocs. 


1796 Michael Lana, Расһс Раев, CA 90272 
(213) 454-4178 


Inquiry 614. 


DATABASE MGMT SYSTEMS 


DATABASE MGMT SYSTEMS 
| _ FREE TRIAL dBASE ІІ CLON! 
а programm acie гри. 


MEE нЕ 
Шата тода — Ton! өлен toe 
would be glad tc have a dOASE ПІ 


eme aP MAGAZINE S.B "= 
57% $5 do; m 


CAN +H геч ун-т +910 Сай or write 

1 оп 1 Computer Solutions 
28 Finchaood De, Trumbull, СТ 00811 203-378-0014 
GOBASE 1 a в vademarh ol 


Inquiry 615. 
DATA/DISK CONVERSION - 


QUALITY CONVERSIONS 
е Disk « Scanning е Tape 
"TYPEWRITTEN $33 per punio н ю ASCII 
"ТУРЕЗЕТ 6-24 point Low 
CWP Formats ыы 
IMAGES 


Logos/Line Art/Glossies 
1st Run Computer Services Inc. 
1261 Broadway, бий» 508, New York, NY 10001 
(212) 779-0800 


Inquiry 616. 


Get the Expertise You Need! 


Disk/Disk = Tape/Disk * OCR 

Over 1,000 formats! 39, 514, or B inch (зік; 9 track 
mag tape; 10 MB Вело cartridge Ома base and 
word translation. 
meni 


pepe Conversions, Inc. 
9580 Black Hin Аа, Sia d, San Diego СА 52126 
(619) 893-1697 


Inquiry 817. 


DISK CONVERSIONS 
Media transter to бє trom: IBM, Хого, DEC, Wang, 
Lanier CPT, Micom, МВІ, CT, also WP WS, 
MS/WAD, Гу, ММ, Samna, DEC DX, MAS 11, 
XeroxWiitor, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIALISTS 
531 Main SL, Ste. 835, EI Segundo. CA 90245 
(213) 545-6551 (213) 322-6319 


Inquiry 618. 


DISK & TAPE CONVERSIONS 
ATICALLY 
SAVE TIME AND MONEY 
Over 1000 formate from Mini, Micro Mainframe, Word Pro- 


ins 
CREATIVE DATA SERVICES 
1210 W Latimer Ave, Campbell. СА 

1408) 568-8080 


Inquiry 619. 


DISK INTERCHANGE 
SERVICE COMPANY 
in 


(617) 692-0050 
Inquiry 620. 
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DATA/DISK CONVERSION 


RUN HP SERIES 80 
PROGRAMS ON IBM PC 


Inquiry 621. 


| CONVERSION SERVICES 

| Convert any 9 rack magnetic tape to or from over 
1000 formats including ЗУ”, 5%" B^ disk lormats 8 
word processors. Disk lo disk conversions also 
available Call for more inka, Introducing OCR Scan- 
ning Sennces. 

Pivar Computing Services, Inc. 

155 Arlington Hgts На., Dept. 98 
Bulfaio Grove, IL 60089 


Inquiry 622. 


DEMOS/TUTORIALS 


INSTANT REPLAY Ш 
Budd Demos, Айла, Prototypes. Presentabons, Mus. 


prometad royalties. 60 day eatistachon money 
back guar ІВМ and Compaib $14995 US СКК Crd 
Охо $500 
NOSTRADAMUS, INC. 
3191 South Valley Street (ste 252) 
Salt Lake City, Utah 84109 (801) 487-9662 


Inquiry 623. 
DESKTOP PUBLISHING 


HIGH RESOLUTION MONITOR 
Deskop cost 


Qrapives 
ә Сай NOW 3505 толық) graphic board. moron and 
eee d 
* VISA and MasterCard accepied 
CATI 


INC 
16840-B Joleen Way, Morgan Ma, СА 95037 
HOT LINE 408-778-CATS 


Inquiry 624. 


Desktop Publishers! 
When you need the best “no-nonsense” 
Boreen Capture and Image ни 


„Соне Display Utilities 


DA dapi 
Suggested Retail price, only $8995 
Inner Media, Inc. (ex 45-2. 755 Ғе 
Inquiry 625. 


DISK COMPATIBILITY. 


IBM PC's USE Mac DISKS 
MatchMaker lets you plug any Macintosh exter- 
nal floppy drive into an IBM PC. Half size card and 


Micro Solutions Computer Products 


132 W ілссіп Hwy. Dekat iL 50115 815/758-3411 
Inquiry 626. 
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DISK DRIVES 


HARD DISKS 


floppy с problem. 
Supporta multiple drives and formats. ула 
peer так чир уыс: АҚЫНЫ. at чк cris d 
for further Information 


Micro Solutions Com 


put 
132 W Lincoln Hwy. DeKalh IL 60115 
Inquiry 628. 


DISK DUPE EQUIPMENT - 


DO YOUR OWN DUPLICATION 
Copy 10000 or only 10.,... In ag litte аз 15 
seconds each with tamous Mountain Duplica- 


tion equipment at the very best prices!! See из | 


for all of your duplication equipment needa 
from Disks to Drives to Dupiicators. 


SYSTEMS SUPPORT DATA 
223 North Royal Avenue, From Royal. УА 22630 
1-800-231-4355 


inquiry 629. 
DISK DUPLICATION 


SOFTWARE PRODUCTION 


Quidance 


services Star-Byte, Inc. 
719 W Main St, (алада, РА 
215-368-1200 


Inquiry 630. 


DUPLICATION I$ THE SINCEREST FORM OF FLATTERY 
Let us Flatter you!!! See us for ali disk 
duplication needs, 10 disks to 100,000 and 
more All formats—All systems. Besi 
prices—Our own in-house printing of 
documentation—labels-sleeves. 


SYSTEMS SUPPORT DATA 
223 North Royal Avenue, Front Royal. ЧА 22630 
1-800-231-4355 


Inquiry 631. 
DISKETTES 


CHEAP DISKS!!! 
Although this headline may not convey 
Quality. ... . our 3Ve" floppy disks do! 
100% Certified 
720k only 98€ 
1.44 MEG only $2.60 
SYSTEMS SUPPORT DATA 
223 North Roya Avenue, Front Royal, МА 22630 
1-800-231-4355 | 


Inquiry 632. 


| РО Bor 7%, ика, Au 07729 
Inquiry 633. 


DUPLICATION SERVICES 


SOFTWARE DUPLICATION 


SATISFACTION GUARANTEED 


| 800-222-0490 NJ 201-462-7628 


MEGASoft 


See cur adi on page 440 


ELECTRONIC PROJECTS 


BUILD TALKING ROBOT! 
| Educational Robot Tainer 


ж x CHESS SPECTACULAR! x ж 


Al last а chais program designed for the пен graphict star: 
High 


Cihan 50096 256k EGA/VGA 5 25° disk. VISA/MC 


CUBE Microsystems 


PO. Box 28064, Overtand ‚ KS 66225 
(813) 849-8747 


Inquiry 835. 


HOOKED ON BLACKJACK? 
юш 


playmate and Dieci р uM HEAR 
месе: "H you are interested in Go, buy this pro- 
gram." BYTE 7/87 
Toyoqo, Inc. 
76 Baciord Bt, Sia 34Y, Laningion, МА 02173 
(617) 661-0488 


Inquiry 637. 


80 programs for IBM PC 
Games, quizzes, trivia, utilities, antiviral, pro- 
gramming techniques, how to usa DOS and 
BIOS. Allin super fast assembly language. (n- 

licansa. 


cludes source coda and softwar 
DiSK1—380K $5 720K $6 Book—$1B 


Zipfast electronics 


Box 12238, Lexington, KY 40581-2238 


inquiry 638. 


FLOW CHARTS 


THE BUYER’S MART 


J HARDWARE 


FLOW CHARTING 14+ HELPS YOU! 
Precipe foecharting is fast and senpde with Flew Charting 
Be. Crow, кіп and print perfect charts bold and nonna lonis, 
26 shapes — 95 swa, ‘ам entry of arrows, сурама & con- 
nectors, Fami inseri Line: shrink screen @eplays 200-column 
chart; 40 column eda ecreen for detail work, much тоға! 
PATTON & PATTON 
& Great Outs Bid, San Јова СА 95119 
1-800-525-0082 (Outside CA) 
408-628-5376 (САЛ) 


Inquiry 639. 


„STRUCTU URED FLOW CHART | 
POL. 


. text centering 
available Fer Mac and IBM PC. 


SILTRONIX, INC. 
PO. Bax 82544, San Diego, CA 92138 
1-800-637-4888 
Inquiry 640. 


ТөсініӘегібев over 650 digital chips with ANY type 
ol output in beconda. Амо tests popular НАМ chiga. ВМ 
compatible version $259. C128. + O84 version $159. 


DUNE SYSTEMS 


2603 Willa Or, St Joseph. М! 40085 
(616) 983-2352 


Inquiry 641. 


E-PAC 1000» $248.00 Е-РАС 2000 + $449.00 


EMAC INC. 
PO. Box 2042. Carbondale IL 62902 (618) 828-4525 


Inquiry 642. 


FREE CATALOG 


INDUS-TOOL 
730 № Lake SI. Chicago, IL 80606 
Phone 312-648-2191 


Inquiry 643. 


CARDS/KITS 


JB COMPU-TRONIX 
М. Wadsworth: Dha., Whee Ridge, CO 80033 
(303) 425-9586 


TRAPPED BY YOUR ROM BIOS? 


KOMPUTERWERK, INC. 
651 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 645. 


BUY а SELL ж TRADE 
Apple € Service Parta 
е Accessories е Systems е 
PRE-OWNED Electronics, inc. 
30 Clematis Avenue, Waltham, MA 02154 
800-274-5343 FAX 617-891-3556 
Service Centera and Dealers welcome 


Inquiry 646. 


MEET with HERMIS* SCI 
Recording fRspracuction System Adapter 


A PC Digital Voice 


Sensory Communications Inc. 
800 Fawn Valley Dr., Allen, TX 75002 


68000 / 68020 / 68881 
COMPLETE DEVELOPMENT SYSTEM 


Phone URDA, Inc. 
1-800-338-0517 


| INVENTORY IAM 


TLF Renide Ave. Meeport Seach. СА 82602 TH-TI-0642 


Inquiry 651. 


LANS | 


Are you about to spend thousands of dollars for 
Novell or 3-COM? 


The мма Немки does ihe same thing, but cogi only 


Database Specialties (415) 652-3630 
РО. Box 2975, Oakland, CA 94618 


LAPTOP COMPUTERS 
LAPTOP SPECIALS 


Toshiba « Zenith « NEC е DADIVUE е SHARP • 
NEW! Hard drives available for Tandy 1400 LT & 
Toshiba 1100+ * AFFORDABLE 5%” or 397 
DRIVE UNITS tor LAPTOPS & DESKTOPS • 
DICONIX PRINTERS = 768 салі for T1000 » 2400 
BAUD MODEMS for Laptopa * Рам reliable and 
triendiy service. For Law Pricing сай 
COMPUTER OPTIONS UNLIMITED 
201-469-7675 (7 Days, 9 am-10 pm Eastern time) 


Inquiry 652. 


HARDWARE/COPROCESSOR 


SC/FOX™PARALLEL COPROCESSOR 
PC/XTIAI/386 plug-in board with Forth software. 10 
d up to 50 MIPS burst. 64K to 1M 

ао Uses Harris ATX 2000" АЗС 
гате С У with 1-сусіп түйір, deca 
Interrupts, two 256-word stacks, th 
: timencounters, еа Vo bus. Ideal for wal 
me control, signal m processing 
multiple board operation. Fm: $1,906. 


SILICON COMPOSERS, INC. (415) 322-8783 
210 California Ave., Suite K, Palo CA 94306 


Inquiry 649. 
IMAGE PROCESSING 


ZIP image Processing 
ТР wings veo image processing ID ihe PC. Control 
imagens viden Бага OD m 


images from any video source 
ima (баргу o^ EGA/EEGA/VGA in color amd 64 grey eis. 


Сай (314) бе 733 for VIEA/MC, or жағы! станік 
Е9 $2 y^. MO add 589. 
Hogware Company 
470 Beleien, & Lous, MO 63110 
(314) 982-7833 


Inquiry 650. 


silenced UNA RA UN м "Eee омы Can Тақ 
in for only $88.86 wh cabe. 

Traveling Software, Inc. 
18702 North Creek Parkway, Воен WA 88011 
1-800-343-8080 06) 483-8088 


Inquiry 654. 


LEGAL DOCUMENT MAKER 
All pleadings and documents. 
Any word processor software. 


Free Brochure. 
New! Supra II". 


TSC - The Software Company 
РО Вох 572687, Wasilla, AK 99687 
(907) 373-6550 


Inquiry 655. 
NOVEMBER 1988 * BYTE 431 


MAGAZINES ON DISK 


COMBINATION SAMPLER 


3 PC PRODUCTS - 4 DISKS - $29 
tor 


" йош, талаша, home end bur. 
* PC GAMES — = ee ee 


үші often agn. 
es s Ls aie г m 
books-on-diak. $18.95. 


ен ен Biol кір бони mt 63 
CALL TOLL-FREE: YIBSA/MCIAmE x: 600-551-4184 


| MARKETING | 


FREE BROCHURE & CATALOG 
И you have i computer verge. thal uis 
a about marketing. . 
can help. VEA un TU De Mad paste drm 
computer 


editors, user groups and com- 
puter stores. Send for a free brochure today. 


DP Directory, Inc. 
526 Goodele Hil Road, Ste. 410, bury, CT 06033 


(203) 659-1065 
Inquiry 657. 


22 MEMORY CHIPS 


MEMORY CHIPS 
41258.15.12-10 Сай 

4184-15 

4154.12 

41128 Роду Back tor AT 

41484-12 (64Км] .. 


ЕРЕ 


Inquiry 658. 


МОМІТОН ІМТЕНҒАСЕ 


are available from 2 to 10 output ports. 


NETWORK TECHNOLOGIES INC. 
900-RGS-TECH or 210-543-1648. MC/VIBA/AMEX 
19146 Elizabeth St., Aurora, ОН 44202 


Inquiry 659. 
PROGRAMMERS TOOLS | 


C or T Pascal Code Instantly 


Complete database in just minutes. Draw & Paint 
your screen, show what fields Io use for indexes — 
That's H—running source code in 6 seconds. 
Automatic context sensitive help, programmer 
docs on each program. $388/TPascal ver. or 
$499/TC or MS-C ver. 


Call ASCII (800) 227-7681 


inquiry 660. 


TLIB™ 4.0 Version Control 


The best gets better! They loved ТВ 3.0: “packed mer 
features. (0сез deflias] EE fast. ..ax- 
celan” —PC Tech Journal Sept 87 . "Ваз my № 
| commendation  —R. Fichardson, Computer 

per Aug 87. Now ТИВ 4.0 has: branching, more 
keywords, wildcards & file lists, revision merge, LAN 
and WORM drive support, more. MS/PC-DOS 2x & 3x 
$99.95 + $3 s&h. Visa/MC 

BURTON SYSTEMS SOFTWARE 
РО Box 4156, Cary, NC 27519 (919) 856-0475 


Inquiry 661. 
432 BYTE * NOVEMBER 1988 


THE BUYER’S MART 


PROGRAMMERS TOOLS | 


FORTRAN NAMELIST EMULATOR 


(205) 991-6381 
Inquiry 662. 


DEVELOPMENT 


Мас interface, lists, printing, 
tender GraphPac: Quailty color graphs. Line, bar, 
semitog, customizable symbols. 


INVENTION Software 
(313) 996-8108 


Inquiry 663. 


TURBO PLUS $99.95 


Nostradamus Inc. 
JM Goats Мыму 51 (ole 2533 Spit Lake Су (T Вер 


Get INSIDE! 


var eade aep =a ag pertormance analysis 
for popular PC ms E mp Ju) 
procedure with 


Paradigm Systems Inc. 


PO. Box 152, Millord, MA 01757 
800) 537-5043 Im МА: (508) 478-0499 


over 30 display sdageers. Сай 
Only iit ($189 wah жыр. туен 
неме ($90). рор Emsttorage (#49), ec 
MCYVIGAAMEX COD 


PM Los тзг: тих: oiov 


Connection US a 000-336-1166 
7249 Whipple Aw. MW Canacia 600-225-1186 
North Canton, OH 44720 imira 215-494-3781 


Inquiry 667. 


PROGRAMMERS TOOLS 


DISASSEMBLERS 
MPU OBJECT CODE on your PC 


Autormabc label generghon, assem 
much more САЙ and ask for what you naad 


RELMS" 
PO. Bax 6719, San Jose, СА 95150 
(408) 358-1210 
TWH 810-379-0014 


Inquiry 668. 
PUBLIC DOMAIN 


(800) 448-4&80 


OUTSTANDING IBM SOFTWARE 
ONLY $2.7/DISK OR LESS 
Our collection contains the umet venons of the Oen 


A.C.L. (916) 973-1850 


1821 Ғийс Jug, Suite 735-6, Bacramento, СА 95225 


WRITE FOR YOUR FREE CATALOG TODAY! 
BEST BITS & BYTES 


РО Box 8245 О-В. Vari Muna. СА 91409 
in СА: (818) 781-0976 800-245-WY TE 


Inquiry 670. 


FREE SOFTWARE 
BEST OF PUBLIC DOMAIN 
& SHAREWARE. 
Carefully selected and 
edited programs for І.В.М. 
Send S.A.S.E. for free catalog. 


С.С.5., Inc. Osp. в! 
PO. Вах 312, Lafayette Hill, PA 19444 


Inquiry 671. 


FREE CATALOG 


PUBLIC DOMAIN/SHAREWARE 
a 400 ВМ PC А compatibles daki > 
ang eke е 195 Agni ST дийл 
PC diska as low ва $1.25 each, Amiga & ST as low as $1.80 


RENT SOFTWARE $1/DISK 
Rent Public Domain and Use A Software 
for $1 рег disklul or "E Pa” ањо), 

к, mpler 
өті ее ine. Kus 841-2244 o 
Money Back 


send #10 SASE (specify computer) 
Guarantee 


FutureSystems 


Box 3040 (T), Vista, CA 92083 
office: 10-5 PST Mon-Sat. (619) 941-9751 


Inquiry 673. 


PUBLIC DOMAIN 


FREE SOFTWARE 


or Rent $1/disk 
World's largest Free Software Library of IBM PC & 
Compatibles and Macintosh. Over 3000 programs for 
Religion, Utilities, Business, Com., Word Processor, 
| Education, and Games оп 5.4* and 3.5" lormal. Beet 
quality, Бача rate, and Fastest service For last free 


SOFTSHOPPE 
P.O. Box 15022, Ann Arbor, MI 48106 
313) 763-8721 


Inquiry 674. 


FHEE SOFTWARE 
We send you 15-20 new ІВМ programs a month on 
5 disks —FREE! You рау only $5. shipping handling. 
Annua membership reg. $29.95. Join today for only 
$9.96 and we'll send you over 30 programs on 10 disks 
ай а bonus—FREE! No gimmicka —no catches! 


toli free 800 669-2669 ext 348 


SOFTWARE of the MONTH CLUB 
we take viea/mastercard/amex 


THE BUYER’S MART 


_ SOFTWARE/ACCOUNTING 


BILLING+PAYROLL = $199 
ABP limekeeping, billing, 


vicc ipa pni inde printing directly off our 


ASHLEY SOFTWARE 
5010 North Bridges Drive, Alpharetta, GA 30201 


Inquiry 680. 


- dBASE BUSINESS TOOLS 


| 199 EA. + s4h «ЖЮВАСЕ 2, 3 or 3+ SOURCE COOE 


dATAMAR SYSTEMS Cr. Cra)Chi COD 
4876-5 Santa 


Monica Ave. 
Зал Diego, СА 92v (619) 223-3344 


SOFTWARE/BUSINESS 


Barman dFELLER Inventory — usc 


dFELLER Inventory $186.00 
Requires GBASE || or lil, PC-DOSICPM 
dFELLER Piua $200.00 


| wah History and Purchase Orden 
Песоа dBASE 10 сх dBASE ili Phos (For Stockroomaz) 
Feller Associates 
550 CR РРА, Route 3, Ishpemng. М! 49849 
(906) 486-4024 


Inquiry 685. 


FINANCE MANAGER П 
Easy to learn, fully integrated, menu-driven book- 

system for small) business and personal 
use, IBM PC, XT, AT, PS/2 or compatible. Try before 
you buy! General Ledger evaluation copy tor only 
$10! 


CALL TODAY! (719) 528-8989 


HOOPER INTERNATIONAL: PO Box 82219, 
Colorado Springs, Colorado 60962 


Inquiry 675. 
SCANNING SERVICE 


Signature Scanning Service 
ag ads ee rni тын, Series 11 ог compati- | 


Orbit Ente ени пс. 
РО. Bax 2875-B'f, Етп. IL 680137 
(112) 469-3405 


Inquiry 676. 


TOTAL PRIVACY $49 


ine data protection for data The Dy e DES 
and Unra ond Uta Fast tae Lier keep the curious out. Menu 
ando comman ina Help. Clear 
ала ou qut d Bay Srey кад елдік ud 
DIARY 1-800-87-DIARY 


Той Free information 24 Hours в Day | 
Or write, Р.О. Вох 70443, Ballevue, WA 98007 


Inquiry 677. 


BIT-LOCK* SECURITY 
Piracy SURVIVAL 5 YEARS proves effectiveness 


security at about 1/2 BIT-LOCK cost. 


MICROCOMPUTER APPLICATIONS 
3187 E. Otero Circle, Littleton, CO 80122 
(303) 922-6410 


Inquiry 678 


COPY PROTECTION 


(408) 773-9680 
SOFTGUARD SYST etie INC. 
TED Laburany. Бола 200. Sunnyvale. СА 
FAX (Hi) 773-1408 


Inquiry 681. 
SOFTWARE/BASIC 


FREE CATALOG 
QUICK BASIC TOOLS 


Why shop around for hard-to-find BASIC tools and 
utilities? Our FREE includes: FINALLY! 


Farmity of Products, Data Base, Graphics & Wio- | 


dow Libraries, Screen Generators, and Utilities. 
Сай 1-800-423-3400 


KOMPUTERWERK, INC. 
851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 682. 
 SOFTWARE/BASIC TOOLS 


QuickWindows 
Ав seen in the Microsoft Value-Pack Catalog! 


using сору Todany 
QuickWindows ТӘ. Advanced $130 For Microsoft 
GuickBASIC or BASCOM. See ро Та, BYTE, March 88 


Software interphaes, inc. 
5 Bradley St. Suite 106 « Providence, Al 02908 
(407) 274-5485 Гай now for Fraa Damo Diak 


haan 683. 
SOFTWARE/BUSINESS - 


DATA ENTRY SYSTEM 


Headedown deta өгү wih two-pass veriicabon lor the 


COMPUTER KEYES 
21929 Makah Rd., Woodway, WA 98020 


(200) 776-6443 1-800-356-0203 


TSAB88-TRANSPORTATION 


Algonthm. Menu-drven 
Requres 192K. $149 wah 8087 suppor users gude 
VISA/MC. 
EASTERN SOFTWARE PRODUCTS, INC. 
PO. Box 15328, Alexandria, VA 22309 
(703) 360-7600 


Inquiry 686. 


1-2-3% + @RISK = Risk 
Manage risk with @AISK 1-2-3 Add-int An ien 
simulation sutómabcalty reflacts thousands of 
“what! scenarios, Ш View 1011 range of possible 
outcomes М Monte Cario simulation El Graphs in 
PIC formal № 30 new probability distribution 
@funcions Now required for all Harvard MBAS 
FREE DEMO 
Palisade Corporation 
2189 аг) Poss. aeree NY 14667 


Inquiry 687. 


"HANDWRITING" BY COMPUTER 
Now Trash-proof malin 


М PORTAT, compatstlesg and 24-pin dot matrix oc HP lager 


introductory Christmas card Special $89 


PC SOFTWARE SERVICES, me 
19405 Bridge End Rd, Sui +02, Мат ілім, FL 
(305) 382.9277 


Inquiry 688. 
2 SOFTWARE/CHURCH | 


PowerChurch Plus® 
Fast, Inendty, retable church administration 
system. Full fund accounting, mailing 155. 
membership, coninbutions, altendance, word 
, 8553. payable. payroll, mutti-user 
support, and much more - all for $695 corn 
pee FREE demo version. 


F1 SOFTWARE 
РО. Box 3096, Beverly Hills, СА 90212 
(213) 854-0965 


Inquiry 689. 


ROMAR CHURCH SYSTEMS" 


de Ad imo sor? Write Ки Нее 48 page quoe 


Romer ¢ Church $ ma, Atin: BJB 
art, IN 465 


(219) 262-2188 
Inquiry 690. 
NOVEMBER i988 * BYTE 433 


_ SOFTWARE/EDUCATION 


FOREIGN LANGUAGES 


WORLDWIDE-WORDS SOFTWARE 
1260 Acropolis De, Lafayete, CO 80028, (303) 650-8816 


Inquiry 691. 
SOFTWARE/ENGINEERING 


PRACTICAL ENGINEERING TOOLS 
Hobbyists—Students—Engineers 


istica. 
CompV ww. Fourier Analysis of weeeeforms 
and Мега PC/MSDOS. $49 each. VISA/MC 


BSOFT SOFTWARE (614) 491-0832 


444 Cotton На, Columbus. OH 


inquiry 692. 


Affordable Engineering Software 
FREE APPLICATION GUIDE & CATALOG 


Сис Analyes е Root Locus + Thermal e Plot 
| 


ter Drrvers * E * Sonal 

Алеев . му dA е Micrognp Deson • 

PC/MSDOS • Maontosh » VISA/MC 

BV Engineering *Professional Software 

2023 Chicago Ave., Sute B-13. Riverside, СА 92507 
(714) 781-0252 


Inquiry 693. 


VERSATILE DSP & DISPLAY 
PC DATA MASTER із a DOS sheti which integrates a 
full set of functions: Nexdble graphics, 

Herc 
graphics functions 
easily using your favorite compiler. $135. Toolkit $45. 
Demo $10. 
Durham Technical eu 


Р.О. Box 72, Durham, Мет Н 
(603) 868-5774 


Inquiry 694. 


sanie EI s Aide 


rin gc osi Revolution! 


Above programs іп one stand alone Int ted 
package for $698. For IBM PC & Macintosh. 


E P C С» N 
1-800-387-3585 РО Box 270, Woodafield, OH 43793 


Inquiry 695. 


е COMPOSITE ANALYSIS • | 


Menu driven program for 
analyzing composite laminates. 


Send chaci/MO for $225 or ЕЗ for demo disk Io: 


GS composites 
7627 E 37th М. 4708, Wichita, KS 67226 


inquiry 696. 
434 BYTE “ NOVEMBER 1988 


THE BUYER'S MART 


SOFTWARE/ENGIN EERING 


SOURCE CODE SOFTWARE 


| Kern International, Inc. 
100 Weymouth S1., Dept. B1, Rockland, MA 02370 
(617) 871-4982 


Inquiry 697, 


TRICALC 


ive he: $4095 
14 day money-back guarantee il not debghted 
MCAE Technologies, Inc. 
3474 Nova Scotia Ave., San ‚ CA 95124 


SIMULATION WITH GPSS/PC" 
GPSS/PC* із an IBM personal computer implementa. 


nons. complex 
most interactive and visual yet economical samulation 
software. 

MINUTEMAN Software 


РО Box 17Ү Stow, Massachumema USA 
508) 897-5662 ext. 540 (800) 223-1430 ext. 540 


Inquiry 699. 


Circuit Analysis — SPICE 
Non-inear DC & Transient; Linear АС. 

е Version 3B1 with BSIM, GaAs, JFET, 
MOSFET, BJT, diode, etc. models, screen 
graphics, improved speed and comvergence. 

«РС Version 206 available at $95. 

Call, write, or check Inquiry # for more info. 
Northern Valley Software 
26327 Reshrock Or, Rancho Palos Verdes, СА 002% 
(213) 541-3677 


inquiry 700. 


| FREE ENGINEERING MAGAZINE 
Personal Engineering ів a monthly magazine sent 


e n а а Жу 
who use PCs technical 


niro + Design 


Acdq/Co 
free sample issue and qualification form either cir- 
cle below ог send request on letterhead toc 


Personal Engineering Communications 


Bax 1821, Brookins, МА 02148 


Inquiry 701. 


EC-Ace ANALOG CIRCUIT ANALYSIS 


SPICE, 
EC-Ace 2.31 IBM PC or Mac $145. 
Call 313-483-8810 for FREE DEMO 


Tatum Labs, Inc. 
1478 Mark Twain Ct., Ann Arbor, МІ 48103 


Inquiry 702. 


SOFTWARE/FINANCIAL 


"THE FINANCIAL PLANNER" SOFTWARE 


SAVE 4086 Нем 55995 -QUR PRICE 65695 (+200 SH] 
РА көкесі add 0%, Мели Deven pogan кертік Малый 


т сіе 


& more 
Speof, Appie ІК, Па ilgs IBM PC or Compatible. 
LERMCVISA SHIPPED UPS 


SOFTECH INDUSTRIES, INC. 717-584-5191 
RD 1, Bx 117A, Dept 8001, Hughemvile, РА 17737 


Inquiry 703. 
| SOFTWARE/FORECAST 
FORECAST PRO 


CALL NOW FOR A FREE DEMO DISKI 


Business Forecast Systems, Inc. 
68 Leonard Street, Belmont, MA 02178 
(617) 484-5050 TELEX #710-3201382 


Inquiry 704. 
SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 
Geological software for log plotting, gnddingicon- 
touring, hydrology, digitizing, 3-D я modelling, 
eynthetic seismogram, fracture enalysis, image pro 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, lor 
Free Catalog! 

RockWare, Inc. 


4251 Xipling 81. Suite 5 Fudge. CO 80033 USA 
(303) 423.9045. 


SOFTWARE/GRAPHICS 


TurboGeometry Library 
Over 150 243 dimensional routines, Includes Imterseac- 

. Transformations, Equations, HiddenLines, 
Perspective, Curves, Areas, Volumes, Clipping, Planes, 


Pascal MAC. 400 pg. manual, source code. 514995 + 
| 500 S&H. VISA, MC, Chk. PO 30 Day guarantee. 
Disk Software, Inc. 
2116 E. Arapaho #497, Richardson, TX 75081 
(214) 423-7288 


Inquiry 705. 


S Е @ 5 
Әсентеюс & Енсімекғіно Grapes ОҮЗТЕМ 


А.ж. ES June, 1988 


Edmond Software 
3877 Windover Drive 1-405-842-0058 
Edmond, хи Ост 73013 }-800-992-3425 


Inquiry 706. 


FPLOT PEN PLOTTER EMULATOR 
Use your dot matrix or jaser printer ая ал HP pan 
plotter, Fast hi-nes output. Vary line width. Includes 


EGA or VGA for screen preview. 564 check or mo. 
FPLOT CORPORATION 
Suta 605, 24-18 Stsinmty SL, Astoria, NY 11103 
212-418-8469 


Inquiry 707. 


SOFTWARE/GRAPHICS | 


| GRAPHICS PRINTER SUPPORT 
AT LAST) Liga tha Рибе key to make quality scaled 
B&W or color reproducbons of your display on any 
dot matrix, wget, or laser pner GRAFPLUS sup- 
ports ай versions of PC or MS-DOS with IBM (incl 
EGA, ИЗА) boar and Hercules graphics boards 
Jewel CET € Inc. 
4740 44th Ave. SW, Seattle, WA 98116 
800-628-2828 x 527 (206) 937-1081 


Inquiry 708. 


FORTRAN PROGRAMMER? 
Мот you сал сай 2-D and 2-0 graphsca routinea ил your 


variety ol complens, graphics 
MICROCOMPATIBLES 
Жл Prelude Dr. бөрі, В. Saver Spring. MD 20901 USA 
(301) 503-0683 


dakona 
AMERICAN MEDICAL SOFTWARE 
PO. Box 236. Edwardsville, IL 62025 


800-423-8636 618-692-1300 


FORTHWITH DRUMA FORTH-83 
Powerha. Well designed. User friendiy. Aüractively prio- 
2 On-line dockjlossary, Iul DOS А hie Me ener 


FORTRAN for Macintosh | 
Systems FORTRAN ш а full4eatured FOA- 


ee iA SE, Mac И. HD req. 
Language $ Systems Corp. 


(703) EU 


Inquiry 713. 


THE BUYER’S MART 


 SOFTWARE/LANGUAGES 


SUBPROGRAM LIBRARIES 


Scientific LOGICS, Inc. 
2110 Alcarar doe, Cupertino, СА 06014 


PhS 408-446-2575 Computere 74017443 


ашу 714. 
SOFTWARE/LASER FONTS 


ve a a ara LaserJet Ту 
offer once Win іе rary of 


ii quee agna age c элеу and easi 
| width, slant, rotation. a len crema Y dre nk 
| баз бм (8 үрсө. Елемес 

The Typeteca Library (264 rypetecem) 


| DIGLFO inc. 
Youngfield 51, Lakewood, CO 80215 
1800) 242.5665 


(303) 233-8113 
Inquiry 715. 


SOFTWARE/PACKAGING 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 


Diak and binder mailers. Much more! Low Prices! Fast 
service. Call or write for в FREE CATALOG. 


Anthropomorphic PIPER, Limited 


Lombard, iL 80148 
maa 312-822-5180 


Inquiry 716. 


SAVE SAVE SAVE SAVE 
LET'S TALK LABELS 


disk labels (54 & ЗИ) 
в + ® Faster € Cheaper 9 
Because we apecialize іп свак Шема. Law's Тык 


We nre a complete software о service. 
Hice & Associates 


PRICES REDUCED CALL 
KOALA-T SOFTWARE 


3258 Wing UL. бола 220 Бал Dispi, СА 92710 879-272-4312 Deos 
800-642-1144 усл. ыс, coc 


Inquiry 719, 


| SOFTWARE/SCIENTIFIC - 


‚БАТА ACQUISITION & MALES ON Ата 


LOW PCED Bataleon ОШАЛАНТТЕП 
ALLIGATOR TECHNOLOGIES 
PO Вож 9706, Fountain Valles, СА 17708 


Tel. |74) 850-0004 FAX. (TH) БОЛЫ? MCI. ALLIOATOR 


POWERFUL E EQN SOLVER 
$99 RISK WORD PROCESSOR 


ion EFE он сн ауылың 
E 2-2... ut 
AGADOS SOKA ARIES « 
„РЕ BO. coder curves ч) peri өш - COM. 
Р.Е rox а Соири ON En + indefin Кірген è 
s MS-DOS, 440k, graphics cond 
Сай к 330 
8302530 PTime в 
Curve Systems international 
AG Моғыс Au. LA, СА 0048 


inquiry 721. 


IBM PC DATA ACQUISITION 


HEM Data Corporation 
17336 12 Mie Rid. #201, Southfield, MI 48078 
(313) 559-5607 


Inquiry 722. 


Do You Need to do This 
_ on Your PC? 
= uas cu n 


12 ға 
ы Барады 


тона Pore varity ge cf renke esos 
Ьу 5084. Enanos tate of any 


ducts seo "What's New”, Byte. page B4, Julyfit). 


MicroMath Scientific Software 
2034 East 7000 South 
Sah Lake City, Utah 84121-3144 
(801) 943-0290 


Inquiry 724. 


ORDINARY/PARTIAL 
DIFFERENTIAL EQN 
SOLVER 


FOR THE IBM PC & COMPATIBLES 


MICROCOMPATIBLES INC. 
301 Prelude Dr, Siver Spring, MD 20901 


(301) 593-0683 
Inquiry 725. 
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and Laser 
ong у, data води Mirarien process 
Versiona available tor a variety сі popular 


Quinn-Curtis 
1f8t Chaetru St., Unk 2-4, Hewion, МА ОНЕА 
- $65 SED 


Sclentific Software 
Scientific CALCULATOR parallel! processing А 
management, 


VISA/MC/PO. Algo 966 our ad under LANGUAGES. 
Sclentific LOGICS Inc. 


21010 Акаты а, Cupertino, СА 95014 
(408) 446-3575 — Compuserv 74017,663 


Inquiry ?27. 
SOFTWARE/SECURITY | 


KEEP YOUR PC PRIVATE! 
MicroLock PC Security Software protect MS-DOS (ies and 
programs from unauiorized access Morlock matures 
undis Quick Encryption, Directories, 
Hides flea іссіз EXE and COM Mee, ма ona ample сое- 
trol И еен Майр! 

Oniy 290.95! (+ ет) 30 ОЛУ MONEY BACX GUARANTEE 
Check/Viaa"MC 


MicroNiche, Inc. 
Summit, Suite 190, a Brownsboro Fig. 


Order: (502) 893-4526 
Inquiry 728. 


FAX (502) 883-4503 


HANDS or rna THE COMMUNE" 
» Locks Hard Disk 
* Protect 6 
- Normal Use o! DOS Commands and Application Sofware. 
= ВМ PC, ХТ. AT and True 
: DOS У20 and Higher. Hard Disk Symenm. 
Keep Other Papiss HANDS OFF Your System 
VISAS ROS 
SYSTEM CONSULTING, МС, 
314 Canterbury Dr., Pittsburgh, РА 15238 


(412) 963-1624 


Inquiry 729. 


| SOFTWARE/SORT 


OPT-TECH SORT/MERGE 
er L 


much mor! MS-DOS $148. XENIX $249. 
(702) 588-3737 


Opt-Tech Data Processing 
РО Вах 678 - Zephyr Cove, NV 80448 


Inquiry 730. 
SOFTWARE/TAX PREP 


ү» & 1009 ON FLOPPY 


Шіпсіз Business Machines Inc. 


барит 
403 Box 110 Toy Аа. Edwardes. IL 62025 
PH. # ($18) 6862-0080 


Inquiry 731. 
436 BYTE * NOVEMBER 1988 


THE BUYER’S MART 


SOFTWARE/TOOLS 


NATURAL LANGUAGE SOFTWARE 
Vee ЈАКЕ to create а front end to your database, game, 
or graphics program! JAKE translates English queries 
and commands into C function calls and dete structures. 


$405. INTERACTIVE DEMO $10 
ENGLISH KNOWLEDGE SYSTEMS, ING. 
(408) 436-6922 


Inquiry 732. 


STATISTICS 


STATA 
and graphics join to make STATA the 
PC. No comparable 


1-BOO-STATAPC 
omputing Resource Center 
Boulevard, Los Angeles, CA 90064 
(213) 470-4341 


Inquiry 733. 


THE SURVEY SYSTEM 


Án вазучо-ива package designed spacificalty Ки 
questionnaire dats. Produces banner formal, cross 
tabs 5 related tables, stabshcs (nd. regression) 5 bar 


CREATIVE RESEARCH SYSTEMS 
15 Lone Ouk Си, Dept B, Petaluma, СА 


707-705-1 001 


STATPian 111 


meena жар до аре жырык tg 
, тобаа, 3 


Demo disk avaiable. $179. 


The Futures Grow, 
76 Eastern Gid.. Glastonbury. 


STATISTICS CATALOG! 
If you need statistics for IBM PC or Apple ПІ, сай 
us And let our technical advisors heip you find the 
statistics programe you need. 
SONA җәш”. Mos дд 
and quality control software. 

чим. SYSTEMS DYNAMICS 
Reseda Bhvd., Ste. 222 

‚ CA 91324 


(800) 451-3030 (818) 993-8538 (CA) 


Inquiry 735. 


RESULTS NOT SIGNIFICANT? 


The Idea Works, Inc. 
100 Weel Brigrwood. Columbie, 40 86203 
334-445-4554 


STATISTICS 


805 Сат 400 North, toro UT 84037 


801-545-044 


NH ANALYTICAL SOFTWARE 
PO Box 13204. Rosevile, MN 55113 
(612) 631-2852 


EcStatic 


A M желе mec жди ate рони oar 
amonishingiy eesy io use exiraordinariy iraxpehaiwe М 
цыш! A панам packege ful слани you the ісін you eed, 
the cianty you want and af a price you can afford. ideal ісе 

ari students. Volume discounte 
avaiable. © onder сай or write fo: 


SomeWare In vermont, 1 Inc. 
PO Box 215, Модин УТ 
9-800-451-4340 (496-3172 іл odd 


Inquiry 739. 


Spreadsheet Statistics — | 
NEW! 23 comprehensive statistics and forecasting 
modules for analyzing LOTUS worksheets. Low 
сом $24.95 each. Easy to use, Includes tutorial 
Basic and advanced statistics with graphics and 
many usecdenabie options. Compare. Free 
brochure. 

Watonick Associates, Inc. 
6500 Nicollet Ave S., Міппеаройа, MN 55423 
(612) 866-9022 


Inquiry 740. 
UTILITIES 


BASIC FORMAT UTILITY * 


FORMATS SOURCE СОСЕ WITH GOLD VARIABLES, ОН 
LOOPS, 


KEYWORDS, UNDERLINED OTHER OPTIONS. 
CROSS REFERENCE VARIABLES, CALLS, AND 
REDIRECTS. FAST ON SCREEN VARIABLE TRACE 
NUMBER/UN-NUMBER UTILITY ADS PROGRAM 
DEVELOPMENT FOR LATEST BASICS. 52500 (DOS 2+) 
MONEY BACK GUARANTEE | 
AVID COMPUTING 
1012 MORSE AVE, #11, SUNNYVALE, СА 94006 
(408) 747-0244 


Inquiry 741. 


Enhanced DOS Commands 
Get directory listings of ай Mes thal dor] maich в 


with theese fime-sqving 
routirwn. For MS-DOS/PCDOS 2.0 and higher $2995 
Driscoll Graphics 
138 E. Church, РО Вох 625, MI 492738 


Inquiry 742. 


THE BUYER'S MART 


UTILITIES 


UTILITIES 


WORD PROCESSING 


MATCH PRINTERS TO PC 
For less than $30 MatchFont and Metch-e-Printer 
аге greet lor foreign and scientific wribnge. Get өй 
the characters you need from most programs and 


Leica saris p ien а» 
, Spanish, German, Swecksh, 


бегей, French, alan 
Japanese graphscs .. You name mi To receve а 
FREE demo disk use the inquiry 8 below or write Eo: 


ca MATCH SOFTWARE 
North Нодумоод, CA 91606-1119 
Inquiry vx 


ATTENTION FORMAT VICTIMS! 
of hard бак Not ee Mesa no 

formatting үлен memory - i 

Manual and (бзікейе provided 

ONLY 52900 + $4.00 SH VIS/M-CJCODO — UPS BR 


MICROBRIDGE COMPUTERS 


855 Sky Way #125, San Carios, СА 94070 
Order Той (ree 1-400-523-8777 


System Automation Software, Inc. 
8555 МАН St, Giver Goring, MO 2090 
3-800-321-3267 or 1-301-565-8000 


Inquiry 746. 


FasTrieve^ 


lo disk. Retails for $99. Discounts available. 


System Automation Software, Inc. 
8555 тен St, Süw Spring, MO 20910 
1-000-321-3207 ог 1-301-005-0000 


FARSI / GREEK / ARABIC / RUSSIAN 


КЇ lor Lower, STO dema SH in L.S се Вед. PC, лок. 
graphics. 30 day Guaranies. MC/VISAIAMEX 
GAMMA PRODUCT сон, INC, 
, Suite 608, Sante Monies, СА 90401 


710 Wishing Blvd 
215394-8822 Тіс ОО бои foe SAM 


Inquiry 749. 


text & satz Datentechnik 
Oldenburgalle 62, D-1000 Bartin 79 


Inquiry 744. 


The NOVA UTILITIES 


Twelve advanced DOS programs that are on every 
user's wish list. Disk editor, file recovery, point-and- 

shod window directory manager, encrypt and come 
press filea, DOS command line qualifiers, find, 


view, deaa, move, сору, morel Less than $8 per 


program at only $69.95 complete with 100+ page 
manual 


NOVA ee Inc. 
РО) бом 37464, Albuquerque, NM 87170 (505) 636-6400 


Inquiry 745. 


Recover deleted files fast! 


аА SA aep cal 


BE. Orta. С Салада MAY 1S2 
(41 1-8243 


Inquiry 747. 


$79.95 

Order the RED Utilities now! Programs include: 
Disk cache speeds hard and floppy disks. Printer 
= ay Batch file compiler speeds batch files. 
Path command for data files, Wild card excep- 
tions. Sort directories. Over 10 more programs. 

IBM PC. Visa/MC. Send for free catalog. 
The Wenham premia Company 
| 5 Burey St, Wenham, МА (508) 774-7098 


Inquiry 748. 


It's easy to get your sales message into print. 

Just send us typewritten copy or phone in your ad. 

And as a unique feature, every BUYER'S MART ad 
is assigned a reader service number which will 
provide your company with valuable inquiries. 


Call Mark Stone for more information at 603-924-3754 


BYTE/McGraw-Hill 
One Phoenix Mill Lane 
Peterborough, NH 03455 


Advertise your computer 
products in 
THE BUYER'S MART. 


Inquiry 750. 


PC-Write 3.0 — Shareware 
Fast, full eatured word for IBM РС, Now 
armia Ma E ee pe columns. Also spell 
check, mailmerge, networking, ASCII, and macros. 
Easy to manus. pre (uri 500 
printers inci. Lasers. Software, guide and tutorial on 


disk: $16. dd with manual, telesupport, 
newsletter and 2 updates: $89. 

$0 dey money back guaranties. VISA/MC. 
Quicksoft 1-800-888-8088 
210 First Ave. N.. #224-BY TC, Seattle, WA 98109 


Inquiry 396. 
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коза Mail-Order Electronics 


24 HOUR ORDER HOTLINE = CUSTOMER SERVICE (7AM-5PM PST) 
415-592-8097 415-592-8121 


Наңылса the 8086 or BORD in Жан РС med 850078800 /68000 Cart 
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PARTIAL LISTING * OVER 4000 COMPONENTS AND ACCESSORIES IN STOCK! - CALL FOR QUANTITY DISCOUNTS 
*RAM'S SUBJECT TO FREQUENT PRICE CHANGES 
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See our 16 page, four-color insert on pages 255-270 В 


MICROCOMPUTER 


with New Products, Computer Peripherals and Much More! MARKETING COUNCIL 


COMPUTER PRODUCTS Jameco ІВМ PCIXT 8MHz Turbo COMPUTER PERIPHERALS 
Jameco ІВМ AT Compatible 16MHz Compatible Kit With 256K RAM AMI 80386 ағуға, 
80286 NEAT Motherboard |, . Free! QAPLUS Diagnostic Motherboards С: 

RAM (Zero-K ный zone ines бийо You чл 
‚ 8/12 or B/ 16M : Free! PC Write Word Proces- Oun -4 : 

sing Software included! | LEARN 

- 256K RAM included, і | 

Expandable to 640K 
walt sintes - p . 4.77 or 8MHz Switchable 
. Nonon Si rating of 15 6 : AMI BIOS ROM Included 
+ AMI $ ROMs inchided & 
* One-year warranty аде 4 Ий. 

ЈЕТООТ —— 47/8MHz Turbo Motherboard... neses ............ $89.95 


JE3010 в/12/18мн: NEAT IAT). . $499.95 ero K RAM — Includes AMI BIOS ROM) 


= Additional Motherboards = Gas uU. т s 
1001 + 89.95 XT/AT compatible Keyboard. иен seen г * Expandabie ю ZMB (Zero-K inc! } ol 32-bd НАМ 
ЈЕ1001 алтлмна ОСУ) .... . 221020 525 DSDD Disk Drwe [Black Ветей).. .......... ... " Ч— meri e e 
JE1002 477n10uHz (PC/XT) ... $109.95 DD. ны еее иже одни» : tional ВМВ using the E3030 (below Zero-X incl) 
JE3005 а/12мн: (АТ)....... 5329.95 ыы er um eet Мк ный “ XT footprint- AT compahble • 80387-16/20 ca- | 
JESUS ü12MHr(AD.. .. .. . 29.99 JE1050 —— à Сага with Printer Por ................ 59.95 ж = | 
Jameco IBM PC/XT/AT AMBER 2^ Monochrome Amber Monho. ...,,......, en 9996 | ее”. coi don diagnosBics* includes | 
Compatible Keyboards 41256-150 256K RAM “ Ж 103.41 | year warranty 
Save $128.06 Regular List $628.01 | JE3020 16мин: возав (АП... $1399.95 | 


ЈЕЗОО2 вм сотравые PC/XT вмн: Tuto ки. ... $499.95 


Ji E3025 2о0мн:80286 (АТ)... $1699.95 
IBM COMPATIBLE DISPLAY MONITORS 


3030 6MB Zero к) DaughterDog,.. $299.95 


Seagate 20,30 
12" Amber Monochrome — 40 and 60MB 
TTL input, High Resolution (РС/ХТ/АТ) Half Height 
iln — Hard Disk 
JE1015 Standard ATiayout(xT/4n.. 659,95 | 14“ RGB Color - CGA Compet Amber Green: | Drives =. 
JE1016 Enhanced layout ixT/4T)... $69.95 Color Swtichable, 640 x 200 Resolution РС ХТ/АТ | — 


CTX241 0 вания ои п аэ оп оп в н а $279.95 57225 20 MB Orve only — - cT boy 95 


TEST EQUIPMENT 


ST225XY жы w/Controller (PC/XT). . 269.95 
ST225AT ЮВ w/Controlier (АТ)........ - B5 
————— er — I ST238 10MB Orive сезу IPC/XT/AT). $249.95 
SY238XT мй w/Controller (PC/XT). .... $299.95 


14" EGA Monitor and EGA Card - ЕСА compatibie, 720 x 350 Мах 


Resolution — displays up ta 16 colors (PC/XT/AT) | 
JE1059 SAVE $40.001...... dona @ hinsap ‚.‹.$519.95 | ST251XT acum Com. Card (PC/XT). .... $468.95 


57251-1 40M Fast вета (Drive олді... $499.95 
81277 60008 Deve см, (PC/XT/ATY .... $499.95 


14" Multiscan Color -vGa/PGC/EGA compat, 800 x 800 Max без. (ҒС/ХТ/АТ) 


Waranty — Ш ооа | IM21I22.... „квз ева зэ т ва т каа кз» жез за ктт о . 
> Sce 71 35" а 1 5" a ST277XT «сып w/Cantrolar (PC/XT). ... . $548.95 
M4650. . . . $99.95 ST277AT S448 w/Controller Card (aT)... . 5639.95 


40MB Tape Back-Up tor IBM РС/ХТ/АТ 


0.710 хоме Back-Up and таре. . . $349.95 
ТВ40  i^wB таре Салий .,........... $24 95 


Jameco 5.25" PC/XT 
& AT Compatible № 


JAMECO SOLDERLESS 
BREADBOARD SOCKETS Graphic MGA, 


Display $ CGA or 
Cards EGA! 


321050 \ 


JE1 050 Mono Graphics Сага w/Pnnter Port (PC/XT/AD. ; à “4: T i Disk Drives 

JE1052 Color Graphics Card w/Printer Рой ІРС/ХТАП...... $49.95 — ж, — 

ЈЕ1055 EGA Card with 256K Video RAM IPC/XT/ATI. 2.2... $159.95 | JE1020 seok Meck on penran... S 89.95 
Multi О with Drive Controller 0  — | JE1021 зок Beige tnt (PC/xTAm...$ 8995 

ЈЕ1071 and Mono Graphics (РС/ХТ................ $119.95 | JE1022 :zun nag вы. (рС/хт/ат).. $109.95 


Multifunction, МО and Expansion Cards 


VO Gard with Serial. Game, Parallel Printer 3.5" PC/XT/AT Compatible Disk Drives 


JE1080 Pon and Real Time Clock ТРС/ХТ)............. $59.95 MF3538 = пети рагатае uiri ү 09.95 
ЈЕ! 96) 85232 Serial Нан Card ІРСІХТІ .............. $29.95 | wrasse penan о ES $129.95 
HS212 Serial НАН Card (AU... ee te nn $34.95 RET ER ME <r 
P o d Nh смс дала i ш Datatronics 
JE1065 о саға w/Senat, Game & Рап! Printer Port (АТ)... $59.95 
NEW Pocke Version! | 


JE1081 = irero-K on-board (АТ,................... $119.95 


3M8 of a og оғ extended Memory, раган! printer 
port, serial port and game рой 


* Науан command compat: 
iie + Бей ECC 21 2A com- 


МЕ1082 (гего-К on-board) (AT). FT TTITETETTNTTT $169.95 | ^" МЕЗ аа 
Floppy and Hard Disk Controller Cards Laco an 7 зең 
JET041 20/40МВ Hard Disk Controler Card (РС/ХТ)....... $79.95 | оома есер 12007) 


JE1043  50k/720€U/12MB/1.44MB Floppy Disk Cont ІРС/ХТ/АТ) $49.95 


1200H 1200/200 Beud күшееді 89.95 
JE1044 360K Fioppy/Hard Disk Controller Card ІРС/ХТ).... $129.95 24008  2400/1200/300 internal $129.95 
A 1200C 1200/3200 Baud External Modem... $ 99.95 


22... я 380&/720K/1.2MB/1 44MB Рюрру/Нага Disk 


JE1045 Controle Card {Alves sce eher $149.95 | 2400€ 2400712007300 extemal Modem . . . $169.95 
US. Funda Only $20 Minimum Order Data Sheets — 50€ each 
Shipping: Add 5% plus $1.50 Insurance eee Prices Subject to Change 
(May vary according to weight) Май Order Electronics - Worldwide Send $2.00 Postage for a 
fee ee Tak ЧЕР 200 ameco FREE 1989 CATALOG 
, ) FAX Numbers: 415-592-2503 


Sales Tax | “ 
C 1988 Jameco Electonics 11/88 “мы „ч ELECTRONICS em Ner "am 
1355 Shoreway Road, Belmont, California 94002 " 


24 HOUR ORDER HOTLINE (415) 592-8097 > The Following Phone Lines Ага Available From 7AM-5PM PST. 
* Customer Service (415) 592-8121 + Technical Assistance (415) 592-9990 - Credit Department (415) 582-0083  - All Other Inquiries (415) 592-7108 
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MULTI-CHRNNEL FRAME GRABBERS 
85-232 


MODEL RESOLUTION 
НАТ 256-4 256 3 2564 4 
НАТ 256-8 455 1 256 x 8 
НЕТ 517-8 512 я 512 х8 
НАТ 912-24 — 5123 5122 24 


наб COMMUNICATION BOARD | CAL FOR DIFFERENT MODALS 
COMMUNICATION BOARD ғ Eight Independent RS-232 Ports - DIGIIALIZE IN REAL TIME 


« Four Independent RS-232 Ports | • Flexible InterruptiAddress i Т ames кендік 


» Flexible Interrupt/Address Options 16 level grey scale out 


| SOFTWARE LIBRARY OF IMAGE ANA(YSIS ROUTINES 
Optlons * Comdriver Plus Software FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 
в Discounts Avallable | Included | FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 


* For Models 50, 60, 80 * Discounts Avallable RETURN OLD BOARD AND JUST PAY DIFFERENCE 
RA INPUT DEVICES recon) 


1-800-553-4170 4-800-553-4470 | [55 


Bt Pad Plus by Soummagrephics 


| po - нарин 
478 E. Exchange St., Akron, ОН 44304 478 E. Exchange St., Akron, OH 44304 = "d HR Ті | 
TEL: (216) 434-3454 FAX: (246) 434-1409 TEL: (246) 434-3154 FAX: (216) 434-1409 LEWSTON, NY, 14092 


TLX: 5404042726 TLX: 5101012726 PHONE 416-497-4499 FAX 416-457-1988 | 


Circle 266 on Reader Service Card Circle 267 on Reader Service Card Circle 155 on Reader Service Card 

^ Fix common problems fast! 
PARALLEL PORT You don't need to be an expert 
to diagnose and correct 


FOR 1 Р5/ z problems involving PC setup. 


MODULAR 
DATA ACQUISITION 


All you need is НЕІРМЕ" 
software! More than 300 tests. 
| On-screen help for under- 
: a Standing and correcting iden- 
MODELS 50, 60, 80 tified problems. ^ Quick| 
• LPT4, LPT2, LPT3 | identification of system соп- 
Че Майын dedo figuration and compatibility. 
299 plus shipping and han- 
1-800-553-1170 dling. MC and VISA accepted. 
QUA TECH California Software Products, 
| Inc., 525 М. Cabrillo Park Drive, 


478 E. Exchonge St., Akron, ОН 44304 Santa Апа : 
TEL: (246) 434-3454 FAX: (244) 434-4409 , СА 9270 


TLX: 5104032726 | (714) 973-0440. 


* FOR IBM & Compatibles 
* Flexible and Inexpensive 
* Money Back Guarantee 
* Free Technical Support 
Fast Delive 
1-800-553-11 


алА 


INCORPORATED 


Leaders in Communcation Technology 
476 E иңе SL, Akron, OH 44304 
(216) 434-31 TLE: 5101012726 
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Tate) ЕТІМ |снгаос 


£8 V4" BULK DISKS D YSAN 10-yaar clockicalendar IN A CHIP! 


Easy plug-in № 10-year battery 
17." D D Р ш 
5 /а" DS/DD 59 574” DS/DD 39* 


Never set date/lime n 
No siot needed № 10096 compatible 
31” DS/DD 1.09 LIFETIME WARRANTY 


| NOW WORKS WITH PS/2 


Price based on quantity of 300 Price based on quantity of 250 in bulk 
includes sleeves, labels and tabs. | includes Tyvek sleeves and label kits. 


800-222-0490 | 800-222-0490 


In NJ 201-462-7628 | 
| In NJ 201-462-7628 
FAX 201-462-5658 FAX 201-462-5658 


CHIPCLOK wisoltware NOW $49.00 
30-day money-back guarantee 


COMPUQUEST INC. 
801 Morea Ave. Ш Schaumburg, IL 60193 


1-800-722-2353 
1-312-529-2552 In IL 


@ 24 Hour Shipment & © 24 HOUR SHIPMENT © 


MEGASoOft MEGASofrt 


p 710 Freehoid NJ 077 РО. Box 710, Freehold, NJ 07728 В 
МА ари IB. аы, M CAP Full service duplication facility 
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a 
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Computer Systems 


Jade Turbo Xt 10 MHz ...... . "398 
Jade Turbo 285 10 MHz ....... 59398 
AST model 80/140/170 .....,.. Call 
Everex 386 16 MHz.......... 41648 
Everex 386 20 MH2..,........ Call 
Compaq DeskPro ........ ,... Call 


Compaq Portables ...,...... 
IBM Р5/2 models 30/50/60/80 . Call 


Disk Drives 

360K hall high. ............ 2. 98 
360K full high.... . precatio ‘88 
TRAG ЖАНАР ии закаты, "78 
s а eoo 88 
HE мг. ‚инеш эз аы case 88 
Bau" 144 MB... II I IAN ov M8 
5'4” exl 360K lor PS/2 ........ 218 
a" exl 1.2 MB for Р5/2...... 1250 
Hard Disk Drives 

10 MB w/cantrgller , ,,,,. ...'198 
20 MB w/controll&r..,......... 268 
30 MB w/controller,,. . . .. *288 
40 MB мсопноНег....... .... 5398 
40 MB for AT ....... ... .8338 
SU 125 20 ME ................ 1240 
ST 136 90 MB ........ n ases ӨБ 
ST 251-1 40 MB............... "368 
ST 251-1 40 MB.,,.,.. .448 
ST 4096 BOMB . ... ..... 1548 
Tape Back-up 

Mountain 40 MB XT. ..... 6. ТЕ 
Mountain AQ MB АТ........... 1376 
Mountain external 40 МВ. ....'498 
CMS 60 MB tape ......... ^. 498 
Monitors 

Amdek 310A amber ............798 
Amdek 410A ........ "uL. 
14" amber tiat screen ...,,,...*128 
RGB 640 x 240 Color .... 3258 
ЕСА 640 x 350 color .......... 137 8 
VGA ВОО x 560................ i488 
NEC MultiSync GS...... ... "88 
NEC MultiSync ib... ... .'588 
NEC MultiSync Plus. ....... ...T888 
NEC MultiSyne XL ......... . 2068 
Mutsutbishi Diamond Scan.,....*49B 
Zenith 1490 flat ............... 508 
Terminals 

WYSE madel 30.... 1288 
WYSE model 50  ....... ..... 1368 


WYSE model 85. TUN. 


ауғғеачь 


Keyboards 
84 Key AT-Style ............... *58 
101 Key Enhanced .,,.... ..... 578 


4901 W Rosecrans Ave Box 5046 
Hawthorne. California 90251-5046 


Cailfornia 


Torrance. Santa Ana, Woodland Hills 


Kearny Masa. Sunnyvale 
Texas 
Addison, Houston 


Georgia Arizona 

Smyrna Phoenix 
Not all items in stock al 
our ning retail jocations. 


IT 


Am да = 


SAI PALLE А РК Ву га 
кае FTU RET 
tea Ж 
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Printers 

EPSON LX-800 9 PIN ........ .*188 
EPSON РВ... Call 
EPSON FX-1050 .... . ...... ‚Са! 
EPSON EX-800 , ...... ...... Call 
EPSON FX-2858 ............. Call 
EPSON LO-500 24 PIN........ 1338 
EPSON 10-850 ............... Call 
EPSON 142-950............... Gall 
EPSON LO-1050 ........... Call 
EPSON 142-2550..............Са!! 
EPSON 50-2500...... ..... 398 
Okidala 320..... ............. $338 
Okidata 321..... ......... (o 1468 
Okidata 330,,...5.....,.1..... ABO 
Okidala 391.,........... -—9 ae 
Okidala 393, ......... 1928 
CAMDEN ТРОП,................. *158 
Citizen 180D ..... (AMNIS. ie rr , 188 
NEG РЕШО... earn 1348 
NEC Р5@ ).........- "—-— ee 
NEC РВ ......... МИРР 
TaslibAOGA З... еа o hat дав 
Toshiba 341 SL ..... е — 
ТЕВЕ Т SE ‚ихний 5948 
Diconix 150 Portabie...... 2... 5308 


Daisywheel Printer 


40 CPS Parallel and Serial,.... 1298 


DeskJet , T 
128K PDP Desk RAM..... MT 
EPSON emulation cartridga ... 
TMS RM/HELV Soft Font 
Ink сагігідде...... via inns - 


Hewlett Packard LaserJet 


9 И cis ca saw erp ewes 11698 
25 in One Font Cartridge ...... 1398 
4 MB card w/o memory ...... "188 
1 MB memory саға............%348 
2 MB memory сага,,.........."648 
4 MB memory сага.......... 1148 


Toner cartndge ................ 98 


Bufters 

EPSON/Comrex 128K ,... .."98 
Quadram Microfazer 8K .,..,.,,.*128 
Quadram Microfazer 64K ,..... $426 
Quadram Microfazer 128K .....*228 


Quadram Microtazer 5128 .....*598 
Logical Connection 256K ,,,.,.'448 
Logical Connection 512К.,,., .1528 


Joystick 
Kraft 3 butlon Joystick ......... 18 
Kralt 3 bultón оузікк.,,....... 28 


Plotters 

Roland OXY-885 .. ,.,,.......*898 
Houston Instruments .......... Call 
Hewlett Packard all models ....Call 
Cal Camp ай models .......... Call 
Scanner 

Logitech Scan Man ....... ... 1248 
Diamond Flower 3000 ........, Call 
Princeton LS-300 ........... ,'760 
Hewlett Packard ScanJet .... „Сай 
Microtek all models ........... Call 
Dest 1020/2020.,.......... .. Сай 
Digitizers 

Summa Sketch 12 x 12........ 1378 
Summa Sketch 12 x 18........ 1638 
Kurta ail models е... Call 
Cal Comp all models... ..... „СА! 


Mouse $29 
“with Software ..... 
LogiTech 

LogiMouse Bus..............., ‘78 
LogiMouse Serial..............°78 
LogiMouse Hi-rez.,........ .,. 188 
Mouse Systems 

PC Mouse with Paint,.......,.. аа 
Microsoft 


Mouse w/Painlbrusn ,,,........ 98 
Mouse Ұ/САО W d P * $ 4 b t1 зараз вый 108 


Mouse w/Window ............. 4128 
Complete PC 

Complete Hand Scanner .,.,..5178 
Complete FAX Воага.,.....,.. 1348 
Complete Answering Machine .5248 
Switch Boxes 

Parallel or Serial 

Ом АБ .,,...,................ 128 
BM ABS риоя 138 
4 мау ABCD .......... nae... OA 
5 мау ABCDE ........... " 168 
Crossover X ........ Ter ery 8 
AutoSwitch 3 way ............ 5198 
AuloSwitch 6 мау............. 1248 
Cables 

6” prinlür ,,...,.,...........:.. 812 
2s ,.............-...... 718 
ӘН i .................. Em. 
„А Ты ‚. 118 
2E о Liu oae ea „А 28 
50 serial 2...0... ан 138 
L 4. — M" 158 
Keyboard extender .,,.. TIT 
Monitor ехїепдет..........-.... "16 
Printer extender... i.i... 16 


We are proud to feature Top Performing Products at 


LOW PRICES! 


Modems 

1200 internal w/software ....... 58 
2400 internal w/software ....... 596 
1200 extprPil ................. 588 
2400 external ... ........ .... $158 
2400 Р5/2 internal ............ 1178 
intel 28008 lor PS/2...,..,.... 5278 
Intel 

Above board PC BAK ...... 2... %9268 
Above board 285 512K ........ 1368 
In board 385......., —— 1098 
EUN DIE р. saw esas нан 338 
8087-2 8 MHz..... ———e" 1148 
8087-1 10 MHz........... ... ‚1198 
80287-6 8 MHz ......, „ar. 1176 
80287-8 10 МН.:............... "238 
80287-10 12 MHz2......... 1278 
80387-16 18 MHz ............. !d48 
80387-20 20 MHz.,............. 4678 
80387-25 25 MHz ............ 1878 
Boards 

Monographics w/Parallel .......*48 
Color Graphics w/Parailel ,.....*48 
ЕСА сага...... TEIL T (iic PERO 
ШАЯ cy scene urere nsus 1248 
AST EGA Par/Ser/Clock ......°168 
Dual дате port ................ "A 
ХТ 1/0 Par/Ser/Clk/Game,......*58 
АТ МО Par/Ser/Cik/Game.......158 
360/720 1.2.44 МВ ..... — МВ 
AT FDD/HD controller ........ 512H 
XT Hard Disk controller ..,.....558 
AST бюРакРІ5..............“118 
NET ЖЕоғтғ,,.........-..-.. 1578 
Inte! Above board 286. ......."378 
Paradise auto EGA ....... s 
Paradise VGA..,.......... ^v EDO 
Surge Protection 

Isobar 4 cutiel........ —— Tu 
Isobar 8 пше!................. 88 
lgobar modem protecior........ 24 
S.L. Waber 6 outlet,...... ..... 18 
Tripplite "indi Back-up 
450 Watt UPS......... "398 
750 Watt UPS.. 111242... 1%498 
1200 Watt ГІР5....... sasao oaa ЖӨӨ 
Trippllte Line Stabilizer 

Б PONT LUE 22................. "3g 
1200 Watt LC ...... TON TM 458 
1890 Watt іС.................!188 
Accessories 

Kensington Master Piece ....... 588 
Kensington Master Piece Plus ..*98 
Vertical CPU stand............. ив 
Keyboard ағамег.....,.......... 98 
Monitor Tilt-n-Swivel........... 118 
Printer mufler BD .,........... 48 
Printer muffler 132 ,.,. ....... '68 
Printer stand 80................. 9 
Printer stand 132 H4 


H 


JADE COMPUTER 


Place orders and use our technical support toll free! 


Continental U.S.A. 1-800-421-5500/Inside California 1-800-262-1710 


Fax machine 1-213-675-2522/AII others 3-213-973-7707 


bala gd 
T 


We accept checks, credit card or purchase 
orders from qualified firms and institulions. 
No surcharge on credit card orders CA., TX. 
GA. & AZ. residents add sales tax. Prices and 


availability subject to change without notice 
Shipping and handling charges via UPS 
ground 50€/Ib. UPS air *1.00/lb. Minimum 
charge !3.00 
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UNIVERSAL 


E(E)PROM 
PROGRAMMER $495 


è No personality modules; Device sclection by госпи. 

e Built-in Eraser/Timer option ($50); Foam pad. 

ә Direct technical support; Full 1 year warraaty. 

e Stand alone duplication & verify (24/28 pins). 

ө Quick pulse algorithm (27256 under 60 sec). 

€ All 24/28 pin parts to 1 Mbit; CMOS, EEPROMS. 

ө 874},-2,-4,-8,-8H,-9,-9H,-51,-C51,-$2,-55, 9761 & morc. 
e IBM-PC, Apple, CPM ог Uuix driver; Autobaud RS232 
е Offscusplit Hex, Binary, іпісі & Motorola 8,16,32 bit. 


€ Kits from $95. Manual with complete schematics. 
Сай today for datasheets If 


Pesast | 


PC485D $95 
[ RS 485/422 INTERFACE] 


@Mccisthe EIA RS-485 standard for multipomt bus 
transmission and thc EIA RS-422A standard. 

а Can be configured as COMI or СОМ2, 

Ф Line. terminators arc jumper sclectable. 

@ High speed differe ті drivers allow (ам data transfer over 
long cables (over 4.000 №). Max. Baud rote SOK BLISK B 

€ Tri-state line drivers permi ипретещаной of LANs. 

€ Two wire (half duplex) operation. DB9 or phoaejack. 

e Sample communication software available, ($50) 


PC488A $145 
[IEEE - 488 INTERFACE] 


ә Includes INSTALLABLE DOS DEVICE DRIVERS 
and software support for BASIC. 
ә Optional lan su far C, PASCAL, 
FORTRAN an EMBLY ~- $50 
e Selectable base ПО address, IRO and DMA. 
e CONTROLLER / TALKER / LISTENER capability. 
€ Customer support via dedicated 24 hours BÁC Microsy- 
stems B N BOARD. 
e Compatible with most IEEE-488 Software Packages for the 
IBM-PC (c.g. ASYSTANT GPIB, Lotus Measure, cic.). 
* Hardware сотра е with NT's GPIB - PCIA. 


PC488B $345 


[IEEE- 488 CARD WITH] 
[BUILT-IN BUS ANALYZER] 


e GPBASIC package complements IBM/Microsoft BASIC 
interpreter and compiler. to create a programming 
environment similar to HP desktop com puters. 

ө Additional libraries of over 20 high level 488 dedicated 
functions for C, Pascal of Fortran available ($50). 

e Powerful meau-driven bus analyzer, which can run in 
the foreground or in thc background while 488 programs or 
commands are executed, features program stepping, break 
points and real mc bus data capture (4k circular buffer). 

€ Instant loggling betwecn foreground and Analyzer screen. 

e Complete l'alker/t]stener/Controller capability. 

ә Dipswitch selectable Base Address, IRQ, DMA. 


MC/VISA, AMEX Call today for datasheets! 


B&C MICROSYSTEMS INC. 


355 West Olive Ave, Sunnyvale, CA 94086 
РН: (408)730-5511. FAX: (408)730-5521 TELEX: 984185 
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PALMERASE 


World's Smallest UV Eraser 


$4995 


PALMERASE" can erase 20, 24 28, and 
40pin EPROMs in less than 3 minutes! Also, 

erasers arc available co handle EPLDs. 
MICROs and other UV crasable devices. 
Please cali today for more information on an 
eraser that's right for you 


LOGICAL 


1201 МХ 65th Place, Ft. Lauderdale, FL 33309 
1-800-331-7766 in Florida: ( 305) 974.0967 


Circle 189 on Reoder Service Card 
(DEALERS: 190) 
"С" 
for 280 and HD64180 
Microprocessor 
Programming. 


Ш Source level debugging on a remote target! 


[nvestigate our powerful PC-based, 
C compiler for embedded 280 and 
HD64180 microprocessors. acom- 
piler written for microprocessor 
engineers. Only $495.00. 


* Remote source debugger 5195.00 
* Additional products: assemblers, 
linkers, single board computers 


£-World 

1772А Pramo Avenue 

Davis, CA 95416 

916 753-3722 " 
Fax: 916 753-5141 c 


In German 


iSystem Тег: 08131/1687 780 Specialista" 


Circle 366 on Reader Service Card 


М Presto! 


= A Link to 
= Mainframe 
“ied craphics 
Ке Ту, ; | 


= 
— 


Find сам how our whule family of 
EMU ТЕК graphic terminal emulanon 
udtware makes good sense hi the work you do. 
Call tuxdag for mote information 


FTG 21... 


(714) 995-3900 
(800) 962-3900 (800) 972-3900 (Calif.) 
10801 Dale St., бине М-2 
"anion, СА 90680 


1 


Circle 135 on Reader Service 


PC based PROGRAMMER 


$599.00* 
“todas ың fac haded 


- Fron A IN dmi Yon { "i. ] rh “ғұ 
LOCICAL DEVICES, INC. 
1201 N.W, 65th Place, Ft. Lauderdale, FL 33509 
1-800-551-7765 
Telex 383142 


ГАП] FEE 7 


Fax (305) 974-8531 


Circle 191 on Reader Service Card 
(DEALERS: 192) 


780 or HD64180 


1C-80 In-Circuit Emulator 


• Can be configured Гог 280 or HD64180. 

* C source code level debugging with our C 
compiler. 

* Works with IBM-style PC. 

* 64K overlay memory. 

* Base price $995.00. $1340.00 including one 
probe and symbolic debug software. 


Z-World, 1772 Picasso Ave, Davis, CA 95616 


(916) 753-3722 
Fax: (916) 753-5141. 
In Germany: (Svviem 08131/1687 
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Terminal Emulation 


ТЕК 4105 емл105 $349 „Ө; 


= lektromx 4105 

= Tektromx 4010 

- УГ220 VT102 

* Picture Wes 

“ VGA and EGA support 

* High resolution hardcopy 


VT220 EM220 $169 


© VT220, VT102 emulation 
. File transfer 

* 132 column modes 

* Color support 

* Hot key 


Diversified Computer Systems, inc. 


3775 ra Avenue, Sute TB 
Boulder CO 8030: (303) 447 9251 
FAX 303-447.1406 
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pecial | 
COMPLETE-PC 
ANSWERING MACHINE ... $229 


It PAYS to 
BUY- MH 


SINCE 1984 
New Orders: 


DRAFIX 


1 Plus or 3D Module 


ZENITH 1490 


AST Premium 
286/388 FiatScreen 


Call 


SWEET-P 600 
8 Pen Plotter 


DESIGN CAD 


Standard or 3D 


PRINTERS & LASERS FastBaok ................ ere 8 ! | 
омвовонломомнотнонеотоонононтнионене  FagiHackPlua ................. BB WANTED 
FomTool ........... —"- 2 p ES ninal utititie 
Canon ВЈ-130 ................ 800 Freslanos Plus. ...............293 аит» с a пакм нина, 
Citizen 180-0 ...... ,.157 Fox Bese Plus ....... „..„17@ applications, etc. Earn 
NEUE ‚ааыа 295 GEM Осие Plug ............... 159 royalities in just 90 days 
MSP-40 әнезтезезете “% „› 200 Generic Cadd 3. чето ии етич ag Mas ot Fas JH п { q 
МӘР-45 ................... 309 Generic Cadd Other .......... Cal 
МӘРО ................... 345 Harvard Graphics ..255 | 
MSP-565 ...... эел» ШП Housa Ant .,.............. 107 "VenuraPubmhing 2.0 ..,....,.468 
Premiere 36 ................ 439 LENA ы in corinne ia owed 74 VeresCad & Libraries ........ „Сай 


* 9 ^ ^a COPS FPR eee ew he eek 


LIGHTING Disk 


v. Speed your 10р Disk 


Speed as much as 40% iif 


351-8X ....... ‚=з „ 888 Lote Agenda ................ Сай Hamon ndr рацо. = 
LEN М ЕЕ Cal Managing Your Money ..... "mL DMP 4142 ................ 
MathCad2zO ...........» -ьь 19% OMP GIMP ................ e; 
MONITORS MicroSott Windows 2.0 .......... bà DMP 51/52МР ease tons ЗОРЮ 
MS-Dos 3.3 паза ии нон аванох а ав 965 OMP 52.......... 0.56 6а GD 
Norton Uti 4.0 ................. 45 ОМР ЕВА ................. 3800 
Amójek 1280 & Card ........... взо Novel Netware 286 Сы ОМЕТ... Сай 
777 Pe 87 US эз TETT "M ОмРа?............ peer - 
|. Wave 431 Раздо20.................. MP Options .,............... 
Comentone ................. Сы РС Tools Deure .... ы ie Hanh Рота Pali Yur Wart 
Cpr ..Са Ра ива 4.0 ................ HOG-12x12044 .,............ 
Mitsubishi Diamond Scan .. ..... 479 Peachtree Accounting II E HDG-12x12D-12 ............. in 
УШ eae Сы РЕЗЕРИЯ Сю» ....,.....›...77 OG щ1604.............. 50a 
МЕС Mullisync |..,............ 685 PFS: First Publisher ............4 MOG- 15x160-12 "T 
MulisynoGS ...............186 PFS: Professional File ......... ШЙ E неее в Cal 
САЙЫН acus ccn ‚Сай PFS: Professional Plan .......... 5! JDL 860 Sere и ~ 
| RasterOps 16483 ............ 1095 РР: Professional Write ........102 Киа tS 12112... mE - 
VN река 2940 РөлРегесі.................. Е т ее 
Заттар... Cal ОҺА........................ 177 Summagraphios 12x12Plus ..... зэ 
| Sigma Designe LaserView .,.... Сая GBA Wika ................... М6 — 18.12 Pro w4 Butt 5 Stylus .,.,569 
Sony Multiscan 1303 .......... 496 s Hs + - - Мас Ви Pad 12x12, 48ut,Bty .. .299 
Zenith 1480 Flatscreen ......... BER DEPE TIE оен Марна 
Я Ваве tor DOS .............. 419 
bci. alind amen’ 199 
SOFTWARE — Ы скери ........- ee, cu | Novell NetWare 
Bran Symm. eee eee eee baa Customisation — CALL 
Асб ,....у...,......... = Тора. cate cn, КИП 
CE E EEE әнчвевгт«яев Turbo Basic, C, co «ги -— —. 


Сры ----38 | CAD CORNER 
Corim SPECIAL 


AST Premium 286/140 


10 Year Warranty 
DiamondScan Monitor 


pu ia 


Summagraphics 12x12 Plus 
intel 80287 Chip 


$3360 


4- Butt emer Butt Pen 


“5398 Emulator. 


Pre-approved P.O. ^a are welcome, Prices гөйесі cash discount and are sublect to change without mion. Produa oom- 
рану, warrants, & claims aro responsiblüty of manulacturer only. АЙ returns are subject to а reatocking fea. Pew- 
sonal Company checks delay ahipping. AZ orders only add 6.7% is. Ordars are processed same Day. Ínternationel orders 


Сай (602) 861-1000. 


Circle 230 оп Reader Service Card 


( CAD...etc. 


HITACHI Digitizerg 


PRODUCTS NOT LISTED ... CALL! 


PC & MAC 


1-800-621-3999 


MITSUBISHI 


40/70 Mb Diek 


PANASONIC 


1091i-m2 


DRIVES, MODEMS & FAX 


вре чинно Рн РОДИ 
Mitsubishi 40/70 Mb Hard Drive AST Premium 286 & 386 ....... Cal 
Ve M АТ, 2906 ........ e 430 Маап MP298L ............ Cal 
Panasonic FAX Boar ..... ‚++, 689 NEC Muki —" +079 
Seagate ST226 ward ........ 260 — Mulispeed EL И............ 1423 
31238 ЗОМЬ woerd ......... 285 j HD. . 2209 
ie a : ^^» ЭВ Toshba Laptopa ..... . Call 
24008 int www ............. 115 - яй 
Toshiba 3.5 XUAT 720k Dive. oo 
5.25 XT/AT ЖОҚ Drive ........ 76 
US Aeboties Courier 2400 ...... 209 
водяов % метмонкв | СОргосеѕѕогѕ 
genuine & new 
М ERN S RSS 1370 
222111011221.) 2040 о LL. oe Lamia ie ns) d 132 | 
— каткттетртиаттт+ятә ркт ‚+ сы 
seem eee цезавчгав 1178 diee or 
Santen Vas INNAM A viu 1920 ыы йы аны 
Elie каланы сынағын 2320 мара анны 
AST $9 Woo d bbw ob toetste .. Сы 
ATI EGA Worder ............. с Д. узаман овы аа А lie 
VIP VGA ....... .,. 248 
EtheNetPhs ,............... Са 
Genoa VGA 800800 .......... 258 
VGA 70051024 ............. 379 
Hercules Graphics Plus ........ 189 
Ime AboveBoard 2866/5126 .99 МИеВж.................. 
AboveBoard PS 286/612к .388 ВжаА ражи ................. 
Parmaa EGA 480 ............ Сай Senald Publisher ........... 
VGA Pha жкзағрісияв af в 0M i 
VQA Pro tatt + NEU FC Mouse , 4 
FinsterCps Color Drew 24 .,..., 319 
ColeBoard 104 ............ 
СокнВоалј 108 .,.......... 1182 HELPERS 
= ao ere шай veer reyes 209 
vs ab ve ee 143 Logice Connection 268/512k .... Сай 
ньо з * . Сай OTHERS СИСЕЕЕ («o QM 
рева — 177 ScenMan ................ 5 Сай 


Ce эта а зат» єз з ая 


. Breve ошт ATG 
Gigudiak, IS] 525WC, LMSI LO- 1200, Martor TXT 8005, Mitsubishi MW-5SUI, 
Opimem 1000, Optotech 6064, Panasonic LF-5000, Ricoh 

Sony WOD-3000. Hos! Адаріегі supported include Adaptec, Future Domain, | 
Randho Technology, Scientic Micro Systems, and Western Digital Opti- 
Drew ік вл applications interlace tor aiteching optical disk drives 10 an BM 


stala as drive "O^ with baton file. 


$525 6695 lis 


Volume Bids MHI Warehouse, Inc. 
8129 М, 35th Ave. 42-306 
Wecomel Phoanix, AZ 85051 
VISA New Orders: 
MASTERCARD 1-800-621-3999 
в Order Info: 602-097-8877 
Juet Сай First. Fax: 002-043-3833 
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This could be the most productive 
phone number you call today. Toll free. 


1 (800)531-5369 


(Or, if you prefer to FAX your order—1 (512) 344-2985.) 


This complete TrippLite® 
Series offers reliable 
battery back-up at 

an extremely 


'799." 399 00 


TrippLite? Battery Back-Ups 
Protect your equipment and data by providing safe shut down time 
for your computer systems and other sensitive equip- 
ment during black or brown-outs. Data loss from опе f 599 00 
A. = ^ you hundreds, if not e 
thousands of collars. 

These units feature AC line d © о e i 
spike and noise suppres- $ 3 9 00 


sors, status indicator 


lights and heavy gel- : 

cell batteries—a regu- | | Jet 

lated battery charger | | i 

automatically restores BC-200 BC-325 BC-750 Se 


battery to full charge оооу 


325-W 750-W 
when AC power returns. ord 


TrippLite® Voltage Regulator d lo 
Line Conditioners 


oo *149.% ài Ам 


те Р 


LC-1200 үс-1800- 
TrippLite* Line Stabilizer/Conditionars automatically 


adjust varying voltage to provide full voltage support 
өтей | during а kow reis бн while suppressing spikes and 


| | Cable Assemblies 


PC/AT Parallel DB-25 - 25 Line Cables 
Printer Cables Male-Male 


25MM-50 50% 33.95 № 
26MM-100 100%. 6295 


. DB-25 - 25 Line Cables § 
Male-Female 
MEC Молло Exi жю Stock ¢ Length | Price 
Koh mà 1% 265.10 10n 745 


25MF-25 
25MF-50 ; 
25МҒ-100 1004 62.95 


Altex Electronics, Inc. 
"Your Electronics Supply House" 


TERMS Minimum order $10 Q0. e Masiercard, Vis. and Amercan 
Express at oo additional charge For CO D. orders, add 52 20 For orders 
under $100.00, add $3.00 handling and actual UPS shipping charges For № А 
vom Kip ia amar "a rr zd vel Bae y actu 
rcháse onders өсеміз from approved accounts B 
ir» an AMAJ and are тиесі to а resiocking fee. Taxas гөзі- E 
| 7 5% sales lax Prices subject 10 change and we асе not responsi 
Die for typographical errors } 


| Store Hours: 8:00-6:00 M-F, 10:00-2:00 SAT CST 
10731 Gulfdale, San Antonio, Texas 78216 
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Сотри$ауе 


BOARDS 
Айу Dig. Slave — 545 Orchid Designer 
Alloy Slave 599 Panason Fax 
AST 5251. 11E ___ 945 Paradise 480 Auto 169 
AST Hol Shot 286 — 369 Paradise VGA« —.243 


— 192 STB VGA ЕМ 512K .299 

— —. M2 Sigma ҮЗА H 242 
Genoa УСА Hifies _ 375 Video 7 V ВАМ . 485 
intel Above Board — Сай Video 7 Vega VGA -249 


DISK DRIVES 

Bg COC 150 Mb ..... 1.445 PlusCard 40Mb ..... 655 
gl Muruscribe 405 —. 295 Seagate 20Mb Kit — 262 
Млесте 6053 — 545 Seagate 30M bki 279 
Minescribe 71 Mb 635 Seagate ST251-1 — 43 
М Moutain ТО 4440 ....379 Seagate 4095 ———599 


Җуз55/Т 
SOFTWARE 


Carbon Сору» 5.0 — 107 Multimete Advan. И _ 25 


М Harvard Graph 2.1 .254 R:Base for OS2 545 
LOTUS 123 — CALL Symphony ~.. CALL 
№ Microsoft Excei-PC .289 Top tor DOS —— 105 
№ Мой Works 36 Ventura Publisher __ 495 
Microsoft Word 40 _ 209 WordPerfect 5.0 ...... 229 


п мунк thew 


COMPUTERS 

Acer 20 Mhz... CALL Sharp 4602 — 1135 
AST Model 80 
AST Model 300 2777 Toshiba T1200F —.. 1469 
AST Model 340 3999 Toshiba T1200H _ 2249 
baal 25 Mhz САП Toshiba 310020 2935 
NEC EL Il 1450 Toshiba 3200 ..........2750 
Packard Вей 72 Mhz , 1279 Toshiba 5100 .__. 4899 
Samsung 20 Mhz — 2899 Zenit Supersport 


Samsung Laptops . SAVE Zernahi Supersport 286 2295 
Acer 90395 16 Миг ГО Wan, 1 Mb Ram ' 40 Mb 3299 


Sperry PC IT * 512kb / 44Mb НО Keyboard 
Samsung S500 АТ: tüMhz / 40Mb Deve 1565 
Teledeo 386: 16 Mz РОМЫ 124b (уме — 2595 


Wyse 2112: 12.5 Mhz / 1M Г 1.206 Drive .......1859 
Wyse 2214: 125 Mhz / 0 Walt: 1.2Mb Drive — 1895 
Wyse 3216: 16 Мт, 1% | 1.2% Drive | 0 Wait .2795 
Urasys 386: 16 Mhz / 1Mb М 246 Dove / 0 Waa 2695 
Atos 8 Other Models CALL 


TERMINALS 


Kimtron KT-70 РС. 359 Музе 60 
Televideo 905... 289 Wyse 35G 
Televideo 055 .........275 Wyse 907 
Visua/CIE/ink/Qume/F akoo 


ме С Ба Су сема 
Manei тта. S eune 1. 


——. 1979 Toshib 1000 „769 


a XY сз 


PLOTTERS 
Calcomp 102367 — 3785 НР 7475 A 
Calcomp 5902 1395 HP 7550 A 
Calcomp 1044GT 10,245 HP 7595 
Houston DMP 52. 2399 pire 3700 —— 
Houston 4142 __ 2110 loine 4000 
Houston 56A 3850 JDL 850 . . .. ...2869 
Houston 61 uuu... 3025 Roland 900 1195 
Houston 62 4495 Roland 680 929 
Numorecs Taxan/Versatec ООо Models — CALL 


DIGITIZERS 


Сасотр12 x!2. 265 ерісі HiRes Mouse . 32 
Calcomp 44 x 60 __ 3745 Kurta I 3 


GTCO 24 x36 1945 Kurta lS 12x 12 — 309 
ОТСО 36 x 48 — 2395 Kurta Б 12 х 17 —— 525 


| пи 4 12х12. 3B 
Wyse 2108: 8 Mhz /512Kb / 1.2Mb Drive ПТ earls 38 Summa 12x 12 + 


Logitech C7 Mouse _ 79 Summa 12х18 599 


MODEMS 


АП ЕС. - 155 Practical 1200... 55 
Anchor ЖОЕ ..........145 Prometheus 2400872 _ 129 
Avatex 1200 Ext. — 95 Prometheus 24006 _. 149 
Hayes 1200 279 Racal-Vadic 2400VP _ 368 
Hayes 2400... 415 USA 2400€ 345 
Incomm 12400 __ 235 USA Coune 2400 299 
Мое! Pocket 108 USA HST 9600__649 
Multitsch 224 ЕН. 388 USA Sportster 1200 — 85 
Микйасһ 224 EC __ 405 Ven-Tel 19000 — 939 
Movabon Parrot —— 1.85 Zoom 2400 НС _. _ 133 
Avatux/CaseUDS/Ohar Models САЦ 


CALL 
| Calcomo36 x 48.9195 Kurta IS 85 x 11.249 
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tad 1-900-877-8855 


PRINTERS 
— 254 МЕС 5300 579 
745 NEC PSXL ..... 835 
Canon BJ 130 .__....669 МЕС РУХ. — 1038 
Сөл 1200 142 Рэпаесби 1080M2 _ 155 
Caren 1800 162 Panasone 1091MZ 15350 
Cazes MSP 15E..... 419 Panasonic 1524 5498 
Citizen MSP 55 505 Star NX-1000 _. #711 
Fuptsu 063400  . 525 Star НХ-2400.....914 
Okidata 320 345 Toshiba P351SX _ 979 


№ Okidata 399 959 Canon ВИ Lazer — 1565 


MONITORS 
Amdek 310A 59 PGS LM 300 
Amdek 1280 648 Samsung ТТІ 
inleroolor 1 VGÀ — 1595 Sigma Laser 19° 1765 
Mitsubishi 13814 509 Sony Mutiscan — Call 
Має 20° Auto CALL Seiko 1430: 1. 535 
MEC Multsync lí... 565 Tatung Muliscan — 475 
МЕС Multisync + —.915 Тахал 770+ — CALL 
МЕС Multisync 1. _ 2089 Thomson 4150 RGB 209 
NEC Multixnc GS _. 179 Wyse 650 VGA 459 
PGS Uira Snc ._._.522 Wyse ХО. 678 
PGS (Лгабулс 167... 895 Zendh 1490 598 
Other Models CALL 
SCANNERS 
Datacogy 730 2... 1095 PGS LS-3004 ОСН 365 
AST) НР. Талал ; PC Hand Scanner CALL 


HOURS: MON-ERE?7 AM-6 PM, SAT: 9 AM- 2 РМ. Prices reflect cash discounts and are subject to change without notice. We do nol guarantee 
сопрано. ООА Are repaired or replaced at our discression. КМА required for all returns, Major credit cards and selected: РОГ» are accepted. 


INTERNATIONAL ORDERS ARE WELCOME. 


DATA SWITCHES 


195 


05-25 АВ, 25 ом 149^ 
С5 254 ABCD. Ара 7298 
55,942 АВ, Centronics 224% 
05-34 ABCD. Centronics dd 
lI AB, 3 pin 229 
2 Crossover, 25 рп 1208 

CB ж: Losic, 
Cantor cs 934" 


PRINTER CABLES 


PR-'E06 6 foot 
PR-3810 10 loot 
PR 1815 15 foot 


PR 1850 5) toot 
PR-RTOS 6 foot ight ange ч" 


5 

* Capacity 300 5's” Dishertes 

* Sturdy wood-product con 
struction with pasie drwrs. 

“м” х 19“ кч" рыш 

« Wisi also hoid 

¢ Part Numos ҰЕЖ? 


FLOPPY DISK CABINET | COMPUTER COVERS 


Su Outlets 


SURGE PROTECTOR 
POWER STRIP 


CUSTOMER SERVICE (602)437-4856 - FAX 1602)437-9685. 


C — 
GM6 4 PACKAGE 
WITH DR. HALO III 


e Qr Hala (Н Seni 
a Manu Maher Soa 


» кама Аослег Sunich 
« 15 AMP Сити Breaker 


* UL 


Approved 
* Part Number ЭР. XX) 


GENDER CHANGERS 
AND ADAPTERS 


GC SM 0824 мм 
СЕРР 268 FF 
GC 089 uu 

GCASFF DRS FIF 
Гыл D39 F wo м V 
ығын 285 M to 0825 Е 
FAX 0035 Fin 6 рлы 7799 


36 PIN CENTRONICS 


MALE TO MALE CABLES | 


MC, UPS COD, PREPAYMENT 


В5-232 MALE TO 
MALE CABLES 


MM 25063 їн 
MM.2506 6 toot 
MM-2510 10 hod 
MM-2515 15 font. 
MM-2525 25 ton 
MM-2550 50 кым 


P3/2 ADAPTERS AND 
EXTENSION CABLES 


LE 


РЬ Б AT Keyboard 10 

PS? Adanter 

25.0815 OBS Monitor 10 PSA 
Алашты 

PS.5515 6: D89 bo 15 pin 8144 
ren 6 PS? Keyboard igu 


Extensaon . 
PS 1515 6 PS/2 Monitor 
құн 


YISA, 
› SHIPPING Exact UPS us $I 90 per order handing 
* COD s $350 addi A ies Shipping carlo. CASN Qr casner $ check 


е 155, sra 
а Prices 


йы i Е ы? 


Gd availability suteect 10 change 


R$-232 MALE TO 
FEMALE CABLES 


2. 
ox - 

aW i ч 
p | 


MF.2506 Б toot 
MF-2519 10 1001 
MF-2515 15 fool 
MF.2&25 25 fool 
MF-255( 57 1561 


MONITOR & KEYBOARD 
EXTENSION CABLES 


2 


мн 


845% 6 keyboard Ext Tn 


К 12 keyboard Ез! 
МЕЖЕ Б Monitor Ext 


| 809% 12 Momor Ext 


(916) 441-1568 


59 


SURGE PROTECTOR 
POWER CENTER 


50035 
" Sux lighted rocker зе 


‚и. 
* Easy 10 uae 
a Contains сат diskettes a 15 AMP Clecurt Breaker 
and nud н To be placed undi monitor 
* 15 cleanings *121 421^ x 136" НЕ 


DC-514 For 5^." тән 14%" * UL Approved 
DC-312 Foe 3%" Dra =" «Part Number SP 500 


COMPUTER FLOOR COMPUTER STAND 
STAND KEYBOARD DRAWER 


Сы” 
& 


OISK DRIVE HEAD 
CLEANING KIT 


48 


t ай "№ 
и Accommodates wh AT and XT 
(ots 


« Noleed Plastic Construction 
« Part Number CS-200 


fold шүбынфь up te 
„= пури 65 1224. 
Слер быти 
"m 121534 ау * {Ьин 
= Pur Матиш KD SOC 


HOURS: M-F 8 ат . 5 pm PST 


к 15 pin male connector 
a 
D emu ч, 
Card цан 
120 CAPACITY 5%" 
DISKETTE CASE 


$995 
ЕЕ 


"Омо 5's” M caoacity 
у enimse) 
* DH 120 5'r' 120 capacity 
"mene by arde) 

= DH-3 2417 50 capacily 


ға теніз) 
ө DHII 2%” 100 capacity 
ке га Mods 


8» 
9" 
б" 
a" 


National Computer Accessories 
1609 Dreher Street, Unli E • Sacramento, СА 95814 
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DiskiiAS TEH ® 
The Ultimate 
Diskette Value ... 
Discover the 
Difference ... 
2РОЯ 1 LIFETIME WARRANTY 
4 Pkg'd in 6 diffe io 
a r ERN 


./ Guaranjead clipping level of 65% or above 


и Includes lyvek envelopes (not paper), wnte prolect 
tabs and user labels 


v Ошаму al atfordatie prices 
5-1/4" - 48 TPI DS-HD 96 ТР! 
05-00 IBM-AT Compatible 


.49 OR GRAY n “ 0 
52 БОХЕО J © 
т COLOR ш 


ЇСємТЕСН` Premium gua 


Premium | ali ty 
Color Diskettes 
f TIMELESS WARRANTY 
и 75% chpping level quaranteed 
d Each dish 100% tested and certihed 
X 18 COLORS tor data organizanon 
Vf Pgs include 506005, wip tabs. 8 ID labels 
5-1/4" - 48 TM DS-HD $6 ТР 


05-00 IBM-AT Compatible 


84 PLASTIC STORAGE BOX | 39 
= COLOR = 

83. m 
m COLOR 


1.15 


3-1/2" - 135 ТР! 
BLACK D3-HD 


4.50 


32172" • 135 TPI 
DS-DD COLOR 


1.79 


PLASTIC 
STORAGE BOX 


5-1/4" 08-НО 96 TPI 
48 TPI G4 "E ІВМ-АТ Compatibie 
6 2 m 94 
3-72" 4 4 j /] 3-1/2" 05-00 
4.50 ' ( 1.34 


nr 
5-1/4" - 48 T. № DS-HD 96 ТРИ 
05-00 : ІВМ-АТ Compatible 


72 —- "148 


£a. 48 TPI n ^ DS-HD 96 TPI 
DS-DD . IBM-AT Compatible 


"REL 


ORDERING INFORMATION 


TERMS: P? О. orders accapled, government and schools on | 


net 30. SHIPPING: U.5. orders add $3 Q0 par 100 diskattes 
of traction thereof, add $3.00 for COD onters 
PRICE PROMISE: We will batter any lower dakvered price 


on the same products and quantities advarnsed nationally. | 


БВ Г. 


Той Free Order Lina: Infoemation Ling: 


1-800-233-2477 1-801-561-0092 
WSC INTERNATIONAL 


СО MP A N Y 


1376 W. 8040 5. / WEST JORDAN, UT 84088 
HAS: B AM TO 5 PM (MTN. TIME) 
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ӘШІРІРІ FY 


| 5-14" DS/DO 48 TFI 
3 2 Exceods ANS! specifications 
W +6¢FOR TYVEK 


GANG/SET € 
(EEPROM 29 
MULTIPROGRAMMERS " 


* Model 135 is в SET i ашшы GANG Duplicgtor, 
& UMVERSAL Devca Programmer. 
* Programs virtually a 24, 28, & 32-pin (EPROM. 

“НАМ expandable їп 2Megall yte. 

в Ophonal support for 40-pan ЕРАОМа. Взроци PROMS. 
AO-pa Micros, & IEJPLDIGAL/FPLA s. 

* ВАТА 1/74 nrotocal compstlwlity. 

* 1B-Month WARRANTY & 12-Month FREE Device 
Updataa. 


1-800-523-1565 


In Flenda: 1- аини 994-3520 


Bv тєк TEER Etan n a 


4-36 k5 Teiga A {зад 


* fu $ Prem быы толе buda cu 
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DYNAMIC RAMS 


1MBIT со 
514256: 
41464 15 
41256 


тг —— 9 n ы-і de ALLIES. T] 


bn 892. 8889 . (600) 882. BiBi | 


—— ља % тош i= 
E P вз | 
Pi PM | ымыр, іше Н лт eee 
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9-TRACK MAG. TAPE SUBSYSTEM" 
FOR THE IBM PC/XT/AT AND... 


Юс dx лиса) pore 


fos. алута аја Par 
AK Sys offers а 9 trac MM рты: 
y тықумін: ape wutmysdgr іш Ta Dh РС 


m Un format 1600 3200 and БОП сы 
в боған tor PC-DOS, 45-005. ЕМ 


№ Ацо for ТВТ, DEC. WAX, 
ER R&-222. 


ыш bicis 2, l'UE Ж doni A зен 
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Add a 
Weather Station 
to your Computer. 


You know how much you depend on vour 
computer With PC Weather Pro, vour [BM РС, 
XT, AT or other compatible can give you the 
weather as well. And even keep a perpetual 
record. Inchudes hardware, software and 
weather instruments Heres what you'll 
mesure. * Wind soeed/directión * Inside: 
outsale temperature « Barometri pressure 
“Әлі, Other software opuons хале 
Ask when you call 


мур VAMC: 


ТМІ тк. 

3000 irer Way Place 

2-120, Lake бОомұо, OR 97035 
1-800-247-5712 

in Oregon (903) 655- 566 


Ta tài а ease-af use, nich h 
and risp asa have етой fers of fhotasand: of ards 
to life, аса and 
Шо 


Tango-Tools 5 ue semg піно 


lets есуй тет design need’ Toll-Free oc order а full 
Cri Күш PR, м $10 hh suis 


800 433- 7801 : ниб кнага 


МІН. Тесле, 7355 Trade St. San Dien. СА 92121 


Circle 8 on Reader Service Card 


RS-232C INTERFACE AND 
MONITORING EQUIPMENT CATALOG 
FROM B&B ELECTRONICS 
WRITE or CALL for YOUR FREE 
COMPREHENSIVE B & B ELECTRONICS 

CATALOG TOOAY! 


Write For Your FREE Catalog Today! 
B: B electronics 


Ly? Iul DRESSER oorr uo] 
Метела Dive « РО Box №40 + Ойма 8 610 
Phone: 815-434-0845 


Circle 393 on Reader Service Card 


What's New at 


AMERICAN DESIGN COMPONENTS? 


51/4" FULL-HEIGHT 


“The Source" of the 


electro-mechanical components 


for the hobbyist. 


W ө warehouse 60,000 items at |51 ros НИТ 


American Design Components- | H 
expensive, often french te: find com- 
ponents for sale at a fraction of their 
original cost! 

You'll find ev need — 
either brand oes brc im: from 
equipment (RFE] їп excellent condition. 
But quantities are limited. Order from 
this ad, or visit our retail showroom 
and find exactly what you need from 
the thousands of iterms on display. 


OPEN MON.-SAT., 9-5 


THERE'S NO RISK! 


With our 90-day warranty. 
any purchase can be returned for 
any reason far full credit or refund. 


12" EGA COLOR MONITOR 
25 KHz — Ни! Resolution 


below]. Diagram әй. Hitachi SCD1215-DTL 
item od $129.00 


К k Ao available in 1 
Same specs вз above.) M a 01415-11. 


Нат #18599 $149.00 


ЕСА WONDER CARD 
(ЕСА/ССА/НСС & MDA Compatible) 


Ойесі wide Моту: displays MI major software 
standards on any of the major monitor types. 


'ompat.) 
High speed. 40 ma. access time. 
Quantum #0540 
hem #17765 New = $379.00 


ТОМЬ (57472 Compat.} 
Major manufacturers — 
Get them while they lest! 


Item #17199 $99.00 өз. 
PC/XT/AT Compatible 
ENHANCED LAYOUT 
101-KEY KEYBOARD 


* 12 Function Keys 

ж Separate Numerical Cursor 
LED indicators for Scroll, 
Caps & Number locks 

ж 1" inclination Foot Stand 


ANTI-GLARE 


SCREENS... 
Glare & reflection filrars that im- 


АТАТ Monochrome ....itemn 819223 
Apple Маскитоећ ..—_Ныт 819225 
Compaq Portebie .........Item 218226 


[51/4* HALF-HT. 
HARD 


DISK 
DRIVES 


10Mb 


Mfr - МЕС #05124 
Пет #19704 New - 
20Mb (87225 Co 
Testad-Like New! 
e New 
ftem 820060 New - $159.00 


28А.. | 
3100 RPM, Б-Ы за mode, alu- 
minum housing. Can be mounted 


for blowing or exhaust. 
Dimen: 4 7," sq. x 17" deep 
NEW — Mfr: IMC 

kam #1854 $9.95 
USED — Mfr: Centaur/Howard 


Item 45345 $5.95 
TTL MONITORS... 


12"-Monitor Kit 
phosphor. input 115VAC. 

Mada up of sub assemblies: 
CRT, board, & transformer. 
(Hook-up dlagram incl.) 

ltem #6811 New - $19.95 
15° Date Display/Monitor Kit 
Alphanumeric & graphics diaplay. 


CEN MICROFLOPPY 


— NEC, model FD 1035 
kem #1711 $79.00 өз. 
2 tor $150.00 


Tandon 41М100-2 or equiv. 
Кет #7928 $79.00 New 
2 tor $150.00 new 


115VAC/00H2., TZW. low ngiso- 
level fens. Can ba mtd. for blow- 
ог exhaust. Fits standard 31/5” 
фе rack. Impedance protected. 
7 metal blades. 
ore hoan x 115 ag 
M otron or equ 
=item 413210 $7.95 


mull tem #1873 $5.95 


SWITCHING 
POWER 
SUPPLY 


purter. 
Өйт. 11"W x 8°H x 12" deep 


tem 414541 $59.50 


ADJUSTABLE 
POWER SUPPLY 
0 - 16VDC 


taput: 120VAC/60HZ., БА. Output: 
variable, 0 16V, 16VDC max. @ 
4.04 UL approved. therm ally pri- 
елімі. Наж “олсе indicator НОГА 
& front panel mid. polarined jack. 
Рағыл ы-і i a есеед 


motors, fans, 
Dim: A x Mx x oor deep 
А Decker 2082 


45V Ф 18A 
V @ 2.5A 
+12\/ @ 2.5A 
Input 115/230УАС, 50У/80Н2. 
Dim: 13°L x 4," W x 1'5"H 


DC Output: 


Mfr - Bla 


М: connectors for EGA А RGB color monitors, 
i 4 New - $8.95 ta; 2/$15.00 


Green phosphor. input power reg. | Mfr — Sola 833-139 
24VDC. Bandwidth: 22-72Khz. Соп-| пет #17210 New - $29.95 


| sists of 2 Eubsssemblies: CRT & 


3 Call or write with any 


New = $19.95 


liam #19585 


board). [Hook-up diagram incl.) 


132 column support lor Lotus 1-2-3. 


lem #19693 New - $229.00 


ж Мати: RA -—— disk 
in RAM ma 
ж АНомъ you ТО print while still using 


tha computer 
Techmar MU 203010 (udo RAM) 


THERMAL PRINTER 
Dot Matrix—120 CPS 


Print speed: 120 CPS; paper width: В". 
BON 32 columnsAina. With R5-232 ІВМ serial 
interface. Operates on 115/230V, 50/609. 
Намі Packard ЕНР2871А 


Circle 21 on Header Service Card 


other requirements... 


Wells Gardner 8157025 
Пет #16171 New - $24. 


| STEPPING MOTORS 
for ROBOTICS... 
Precision with 


5 
(Cust. Hatums-Tested Good! 
Built-[n software incl.: a word 


..We carry a complete line of Computer 
& Game Accessories and Equipment! 


Le 2" Фә. каН 1 
21. к 29,4". кН 1 
115" 00. ж 47D 

14730. x 19,70 

2'4"sq. x 1°D 


AMERICAN DESIGN COMPONENTS, 815 FAIRVIEW AVE. РО. BOX 220, FAIRVIEW, N.J. 07022 


YES! Please send me the following items— 
ttem How 
н ? Price 


Total 
NEZ CL I. nes. Add Fi pice 10% o eol 
pius 10% of см. 
coer Charge only. 
ve eta residents o 
please 005 6% ol toteh 
ORDER TOTAL 


thanoved Кот wirt тб, 979.00) For ай phone orders, сай TOLL FREE 800-524-0809. In New Jersey сай (201) 941-5000. 


С] My check or money order із &nclosad. 
LI Charge my credit сага. 
C viss (О Master Card g Amex 


Cerd No. 


All inquiries and free catalog requeste—call (201) 941-5000. 
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Circle 113 on Reader Service Card 


Communications 
Analyzer 
жш 
nip dil Service - All orders E сом: Sess 


shipped, insured, within 24 hrs 
2. Guaranteed Satisfaction - Lifetime 
warranty, 30-day return guarantee 
3. In-stock Inventory - No delays, 
4 
5 


- Monitors and stores to disk R$232 


2400 BAUD 


async data in real time 
- Dual line DCE over DTE format 


$95 MODEM 


no disappointments - Perform action on any data pattern 
. No Minimum Order - Quantity - Interactive mode | 30 DAY FREE TRIAL 
discounts also available - Fully configurable, includes cables | SUPERIOR PERFORMANCE. NOT ER: 
. Pre-Approved Purchase - For ІВМУРС/ХТ/АТ or compatibles | ROARS AND ы -4 МЕ САМ PPS 1 Ne 
i COMPROMISE 2400, 12 
An and vog & Master- fit — $395.00 FULL FEATURED, HAYES COMPATIBLE IBM 
а. айтап * »d = IMCLUDED + DEAL- 
— ill pee ed AS iun. О монет блок TAL 
AND GREAT PRICES! E Incorporated Co триС ^ E E. — 
S20 Num Disks, DEUS... ой, 1-800-537-5046 (301)576-0575 (800) ACT ON IT (408) 732-4500 
5.25 Color Disks. 8 Colors 
Available, DS/DD....... .46 ea. - 
5.25 Black Disks, DS/HD.. .82 өз. Circle 395 оп Reader Service Card Circle 72 on Reader Service Card 
5.25 Color Disks, 8 Colors 
Available, OS/HD ....... .94 ва, 


3.5 Blue or Gray Disks, VO ICE IN A BOX 
05/00.............. 1.12 ea. EC ы 
3.5 Color Disks, 5 Colors T merican | $80.00 each" mii” 
Available, DS/DD ...... 1.28 ез. Semiconductor ipte pd 


only ......... noe 3.80 ea. Complete units 
as low as 


100% certified and tested. 

Error free lifetime warranty. All disks ES 

include generic white box, Tyvek 

sleeves, labels, write protect tabs, i 
shrink wrapped. ғ 


ХТ, AT, & 386 Compatibles 
Not a Lease—You own it 

* 2,500 Service Centers! 

* Instant Credit! 


| CALL Мп 599-79. ТО ORCER 
| | CONTINUOUS FORM LABELS dani qr ndi | "Vs vam Tu 
| Size Across Box Qty. Price’1,000 Call for Details PO. BOX TO —— 


24ax7/18 across 10,000 $1.95 1-800-825-SAVE "сиби, ON cod Ub 


| 234x7/16  4across 20,000 $1.95 | | 
2U2x15/16 across 5,000 $2.18 i — қ = 

| 242x156  3acoss 15,000 $1.98 Circle 25 on Reader Service Card Circle 76 on Reader Service Card 

23/4 x 24a" 1 across 2,500 $12.00 

| evaxi-7/16 across 5,000 $3.00 


| 3 х 15/16 4 across 20,000 $200 | TurboFlow $69 | 
| | 
2 oed : 2m pic = | N Flowchart drawing lor IBM PC/XT/AT/PS2 

| 31/2 х 1518 2across 10,000 $1.90 д TRACK | 


| 421516 1 across 5,000 $3.21 
4х 15/16 3 across 15,000 $3.21 =. IBM PC XT АТ 
| 4x1-7/16 jacoss 5,000 $3.25 
| 4x1:7/18 З across 15,000 $3.25 


Рговз quoted for full boxes лл. 
ic E ==] 


"The Quality Disk & Label Specialist т 


Зах 15/18  S3acoss 15,000 — $1.90 | тал 
31/2 х 15/18 4 across 20,000 $1.90 TAPE SYSTEM КЕЗІМ 
| A 


* Pop-up іспіп menus 


‚ Mainframe ro PC Data Transter 


Since 1982" » High Speed Backup | ' "apo еа т 
Westville, NJ 08093 EE EET TENE * HP-GL, DM/PL, Sweet? Роне | 
| * Automatic PANning to scan drawing quickly 
609-456-6996 call (818) 343-6505 or write to | №" IBM/EPSON, МЕС, OKIDATA, HP LaserJet 
РАХ# 509-455-7172 Comisch Competir Corp. | Daytron Electronics Inc. 
А! LE in the U.S.A РО Вох 183 Tarzana. Сми 91356 610 § sherman # 104, Richartison, Tx 75081 
—_— Add wih ($40 SA, SH foreign), Texas residents add ҰЗ talcs Las 
| All orders F.O.B. Westville, NJ | 
dim қ Order Today! 1-214-669-2137 
C.O.D. orders add $2.20 CONTECH : 


Мігпез Бас guaramiece 
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LOWEST PRICES FROM NEVADA'S LARGEST SINGLE COMPUTER OUTLET 


| САТ" 8MHZ "iau: SERM CAT" 285-10 
BASE SYSTEM BASE SYSTEM 
AN mE P Же a 512K Exp т “СӨРЕ реки 
да aim / = E : 


« 8087 Socket « ‚ Жі Poppy Ort 


530000 д^ gnus Жж 


gom PRINTERS BY VIDEO CARDS AY Seagate HARD DRIVES 
ы” Everex ЕСА 640 x 350 1290 COMPLETE KITS 
LX BI 199 10 500 339 Vega УСА PS2 Compatible 549" $1125 20Meg 40 Mu ^ Ht. А 
(Х86Е 329 (0850 529 | Everex УСА 640 x 400. 17 VGA Modes .— 24" 57225 20Mag wicont. & Cables 
= im СНИ 0 
^а” wiDar 
L02500 839  FX1050 499 | MEAD Color graphics ud and И Мело caer қам | 51251 4060 '^ HT 40 Mil wisoftware 
осо, un | 00075 & END'S FROM MEAD 
А 190 Watt Power Supply Dwect PC Replacement um 
КУРТ! 192CPS 229 MEP IGE ЕРЕ a P ене) ee ey Oe ыты йə 
KXP196Z1 240086 379 №8740 250СР5 9 Pin 10° 369 | 200 Wan Power Supply Direct АТ Replacemen qa 
Tractors — Shee! Feeders — Cales — Abans Avalahie Everex Ram Expansion for AT or XT starting at Бю 


CONTROLLERS BY 
WESTERN DIGITAL 


MODEMS BY ——xxvEREX^ 


Е\-920 EverCom 12 300/1200 bps Bitcom Software 74% 


TAPE BACKUPS BY 
CC—EEVEHEX- So 


EV-940 EverCom 24 2400 Baud Ini. Gitcom Sottware 13998 40MB Mini Cartridge, 1 8MB/min, XT 359% 
EV-945 External 2400 Baud 199^ ADMB Mira Carindge, 3 6MB/min, АТ 359% [^ Sized Hard/Floppy 
For error correcting add $10.00 49MB Streameng e, 5MB/mw weon 539% И RLL v; Size 
Compatible Major Manulacturers БМВ Streaming Cassette, 5М&лтип w/cont 519% t Hard Dnus Controller 


| "ALL Hard/Fiopoy for AT 


GOMB Streaming Cartridge. 5MB/min w/Full co — 7799 
MEAD Floppy Desk Controller tor XT 


1200 nternal w/Software 
125MB Streaming Cartridge, 5MB/run РИМ cont 989% 


1200 Baud External tuhy Hayes Compatible 
2400 Baud Internal Yz card w/software MEAD 12 Meg & 360K Controller for XT 
2400 Baud External Fully Hayes Compatible На Floppy Cable Seti, 


MONITORS BY ae FLOPPY DRIVES FROM sie, COPROCESSORS BY = 


: FROM YOUR LOW РАНЕ Мен 
1252 12" Amber s & Swivel Basa : 360K № Ht PC Compatible | . бом Intel 8087 ЭМП: ; | 
1257 12" Amber Hat Screen 720 x 350 R I DA зуя 
1464 14" Color 640 x 200, 16 colors pson nis z 
1453 14" EGA 640 x 350. 64 calers/ 31 nting . inte 80287 BMhz =a a | 
| 


лее! 80287 10Мт2 


[84551 Multisync EGA 720х480 ge 279“ 
BM i CGA/VGAIPGAIEGA Compatile leial 80387 1601: 3990 
ma inte 80387 20M | pe 


LETTER QUALITY PRINTER 


DAISTWHEEL PRINTER MANUFACTURED BY C.ITOH 
Why pay 31148 for a C. itoh 


STARWRITER' F-10 


When out 40 cps letter quality daisywheel 
panter from the no )0 is only 


| [ 4MM 150 NS 29 41256 100 №5 12 
: 4164 120 NS 41256 80 NS 
= 4164 100 NS 
00 100 for $249 ea. 41256 150 NS {Meg x 1 120 NS 


41256 120 NS | 1Meg x 1 100 №5 
БЕ ааст 


* 40 CPS * Accepls Paper to 15 inches е Form SYSTEM 
« 6 fi. Serial Cable $ 1900 =a 
a AT œ XT R5232/Senal Interlace Length and Pitch Set trom Conrol Panel ә Wang Тес 60 асе ал Siate Mother Board 
* Badirectional Tractor 149% > Industry compatible ribbon, pnrtwheels and Controller & 200 Watt Power Supply 
« Cut Sheet Feeder control comenands а RS232 Sena Interface 4 А nhanced каймаш 


10 MEG HARD DISK KIT 40 MEG HARD DISK 
includes Contralier & Cables АТ COMPATIBLE е 2 Bay Standard AT Case 
e ta Haight * B0 Мес = Full Нені • 40 Мс * Keylock Power and Hard LED's 
Brand N аю: Manulacturer ® 30 Day Warranty 
шам 1599 Maaé 2798" 10 for 249** ва џи 99 Men 374 


800-654-7762 


SALES Тат 4 pam PST 


702-294-0204 COMPUTER , 


CUSTOMER SERVICE / ORDER STATUS 
Qam-4dgm PST 


FAX 702-294-1168 
Vater ay Мирада 0 Fem rua es бз Pm Айт м Choy 1000 Mevada Hwy. = Unit 101 = Boulder City, NV 89005 


"КАМ net nche А1 жа rut 90 Diy warranties 
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Circle 111 on Reader Service Card 


_*ЕВЕЕ! DataSaver . .. 
а $13.95 diskette filer! 


E OD o 


Quanity Discounts 
Available DS-HD 


5.25" 3M Diskettes ..” 1.45 
3.50" ЗМ Diskettes ... 3.99 
8.00" 3M Diskettes ... 2.25 
ӘМ Mark 0 PC “Formatted” Disks 


3M Highland Box Diskettes 


3M No Logo Bulk, үрме labels и 
12.65 DC-300XLP . 
17.05 DC-600A 
ЗМ Mag. Tapes 2400 \-Т-5...... е, 
ЗМ Mag Tapes 1200 WT-S ,,........... 


14.95 mnm шушын 1000 


B ASF *FREE Plastic 
: Library Box 
05-00 Bar oa DS-HD 
.59“.. 5.25° BASF Diskettes ... 80 
1.34 ... 350° BASF Diskettes ... 3.79 
1.79 8.00" BASE Diskeites ... 1.99 
C COLOR-CODED 
pen MODULAR FILING 
CASE FREE WITH 
4 EACH PURCHASE OF 25 
BASF 3.50" Diskettes! 
BASF Mag Tapes 2400' W-T-S 
BASF Mag. Tapes 1200' W-T-S 
BASF No-Logo 525" 06/00 ........... 42 
MD?-0MP М02-НИМР MF2- бом 
526 05/06 5 257 05! но 3 500500 
maxell о 1.49: 1.69 


^in PLASTIC ЕСЕ 


824 05/00 5 25" 05:н0 35/05/00 
Verbatim ИП 69° 1.29" 1.49 


COLOR DISKS 525 05/00 3 $T 05/00 3 S(- DS/ND 


69 1.59" be “al 


ve 


$ 28" 05/00 5 25" 05;H0 3.50°05/00 
[3 69 1.49 1.69 
5.25" 05/00 $ 25" OS/HO 3 —1 


Nashua 46 .82 1.29. 


T Box of TEN 5.25: 05/00 
BULK ЕСА 
a 


wip tabs 
Black Disks 
„29 |... 5.25" 05/н0/48 TRI .. 

.69 .... 5.25" р5/но "АТ .... 
1.11... 350° 0$/н0/135 te... 1.2 
FREE SLEEVES. LABELS AND WIP TABS 
RIBBONS STORAGE 


TERMS: VISA, Mastercard c AMEX COD об; add £3 00 Prepasd 
orders deduci 2% сыл discount POs accapted from 


recognued 
institutions and corporations on Net 30 Bank дай, T/T or UC M 


scceptable Shipping: $47100 or fewer desks Reduced 
changes on larger айтп Proce quoted for case (100 desks} 
Quanti Ил han a сазе add 5% 


WE BEAT ANY PRICE! 
Tol Free Order Line: information Line: 
1-800-523-9681 1-801-255-0080 
TLA-9102404712 FAX-801-572-3327 
DISK COTECH 
DISKCO TECHNOLOGIES, INC. 


213 Cottage Avenue 
Р.О. Box 1339 Sandy, Utah 84091 


PAL/EPROM PROGRAMMER for PC 


VERSION 2 of Software and Hordwore — "475 


; M Салтан екін rih riad > 8 Cee) ets тиф | chee 


imma! Kus from 200MOCLATTEN) or МНА лала ы 150 Из 
Болага) Chock йош DC io 50 Нл = 18 Loews! Triggermg Sequence 
i55 Venus Lowel et TTL. ӘСІ. œ SV w «14V чатын > Dats 


Тақты» as Таным Degen or Suis Lut * бача рші Data шкі Зайыр info 


(201) 994 - 6669 
H Computer T 


mmm ЕЯ ЗЕЕ 


Circle 188 on Reader Service Card 


КООН 


Stocking Distributor 
of Semiconductora 


8087 * 5*B8*10 
80287 - 6*8* 10 MEG 
80387 . 16 • 20 MEG 
ыла! + DISK + Ум. V M) 
Fast* Reliable * Everytime 


Phone: — 714-855-0411 
Fax: 714-855-8504 


Мо тег ehang cn y ractange pK) 30 days 
eS, Ur a act на жыла” es Ten ^a Se 7 оч 


Circle 115 om Reader Service Card 
(DEALERS: 116) 


DATA ACQUISITION TO GO 
FREE IBM SOFTWARE 


Connects via RS-232. Fully ІВМ com- 
patible. Built-in BASIC. Stand alone 


| capability. Expandable. Battery 


Option. Basic system: 16 ch. 12 bit 
A/D, 2 ch. DAA, 32 bit Digital uO. 
Expansion boards available. Direct 
Bus units for many computers. 

(201) 299-1615 


PO. Box 246, Morris Plains, NJ 07950 


ELEXOR 


Circle 120 on Reader Service Card 


Р.О. Box 8367, Grand Papos, MI 49515 
МІ: 800-822-2468 
818-452-3457 FAX: 816-452-4014 


| Р | Precision Data Products" 


| 3.5" Diskettes 


HD 2.0 Megabyte $2.95 ea. 
DD 1.0 Megabyte 956 ea. 


Fully Cenrlied - Гента Warranty a 
Minimum 50 Dakett es 


5.25* Diskettes | 


DSDD 29e en. 
FREE Envelopes & WP Tabs | 
Minimum 100 Diskettes 


FOREIGN ORDERS INVITED 
FREE CATALOG 
Complete line of quality supplies 
for your computer. 


SSH: (USA) $4.00 Tirat 100 оғ fewer disks, $3.00 
each succeeding че анон Prices Subject 10 


Toll Free: 800-258-0028 


HARD DISK ACCELERATOR 


« Caching eliminates repelilive 
isk accesses 
* Use up to 15 Mb of extended/ 
expanded or 500 Kb of standard memory 


DISKETTE ACCELERATOR 


SCREEN ACCELERATOR 
FAST — FRIENDLY — SAFE 


VCACHE 


GOLDEN BOW SYSTEMS 
$59.95 


2870 Filth Avenue 

ae $3 for Siale 201 

ippangmandiimg Drege. CA 9203 
согы кы» - 


add 6% sales lax us шшш 


| not only а 


uem printer buffer ! 


DCB THES Ч THI MOST SOPHISTICATED 
FRINTER SUFFER - MULTIPLEXOR — SWITCH 


WITH TWO FEPARATE IMFUTS [SERIAL АМО FARALLELJ MD 
Two SFARATE éuUtFUTE ПИРА AMD PARALLEL САН | 
WED UKB £TAMDARD Вл2?РРЕЕ WITH aN? ОРУТ ТО P - 

Q л ыл TAU CAN CONNECT 3 СОМЫНЛЕКІ TO 1 
PRINTEN OM » COMPUTER TO ? тані OM + COMPUTER 
AND 1 FAEMTTERS АМО HORE » | COMFUTEN TO а PRINTER 
OA b TD à FRUISTTER 


HIGH CAPACITY a: KB TO ты қ "i ma КА TO t MB 
MA rd ^ Li р тлстюн+ 


with 
em antr "дыра OTA ATS 
DCB-A-4«K в [Q5 ссв-в-пах в 55 r9 
ІҢ Powes терр ый partial ғаЗҒа ore ішітімі 
ALBO, WE HAYE MFLETE DATA OM YATIA 
ani хен" т. To CENTRO PARALLEL 
Li A AGET МТ MONI JUMPERÉ BAUD MATE AND 


PROTOCOL FULLY PROURAMABLE — FROM жо TU reco BAUDU 
МОТОР DTA, ВГ XOMI'KOFF. PARITY, vw 


рс “ЖІ 
ІҢ Poser supplg кай «ааш HEE наа лый ай к сары | 
ES serial »parallel | 
OCU bi-directional converter 
INTECTRA Ime Deptt? 


p TÉRMIMAL iO 
MOUSCT AIR Ж CÁ-94041 


А 
5415} 967-8818 TX 345545 


TIIVIEL.I 


аш DESK ONLY 


(800) 872-8878 


(800) : 223- 9977 


L.A. & Technical Info 


(213) 217-8912 


OEM INQUIRIES 
WELCOME 


8 MHz AT MOTHERBOARD- 
512K MEMORY ON BOARD $329. 00,1 


B SLOT (2 Eight bit, Б Sixteen bit) 
-Battery backed clock-Sockets for 1 Mb of RAM and B0287-4N 
-1 Wait state-Hardware Salection of 6 or 8 MHz-Keylock sup— 
ported, Reset switch, Front panel LED Indicator-Bl OS осна, 


2/3 HEIGHT FLOPPY DISK DRIVE 
-360K .DS/DD- REMEX RFD480 


(Faceplate to make full Heignt:$4.00) » ы 
1.2 Mb FLOPPY DRIVE FOR AT | 
Reada/Writes 


1/2 Height - 


360K disks $49.00 
FLOPPY DISK DRIVE $19.00 


SEIKO 8640 FULL HEIGHT 640K — 
These drives are NEW and sold AS IS. 400 in stock. May require 
special software or other technical assistance to make them work, 
е have no manual or technical assistance for this product, 


HARD DRIVE $225.00 


40 
Full Height QUANTUM 540 — Bii xh access fime 


CDI 12” GREEN MONITOR 


NON-ENCLOSED — HIGH RESOLUTION — TTL 
-Horizontal sync: 15 to 32 K Hz 

- Vertical sync: 47 to 63 Hz (80 Hz optional) 

* Vertical Performance: 1200 line center resolution 


-35 MHz within $3 9.00 


db bandwidth 
CONRAC 19” COLOR MONITOR 
$1, 2 Bandwidth: 


7211С18 du ТД м 
-Resolution: 1080х 100 Hz to 40 MHz 
-Scan Rate: 15 750 = r^ 750 lines/sec interlaced or non-interlaced 


-High and Low input impedence 


3 Megabyte Floppy Drives $2 
(Amlyn or Kodak Mfg.)-Runs with АТ type or 8” HD Controlter- 
-KODAK has 160 tracks, 17 sectors per track, AMLYN has 154 tracks, 
15 or 16 sectors per track. It is 2.35 or 2.6 Mb formatted. Can read 
360K disks. Requires 50 pin, 8“ cable.) -Standard 34 pin floppy drive 
e Controllers available for XT ог АТ add on to 4 floppy drvs, 


P апа file comp Te] Q onn driver software, (505)579-4496 
KIT са 12 9056 DRIVE,CONTROLLER, дует 
PRICE SOFTWARE, 1 MEDIA DISK 

ice 1 LENS with infrared sensors (auto focus) 


Greet source of optical and electro-mechanicel ae and eysiema 
Inciudinmg the baee for an infrared communications түш 

Containa 13.4 - 12 ta 72 mm (8x) zoom lana with aute focusing capebilty. 
DC motor driven of manual zoom and locus systems with precision gaar 
reduction units, mechanical clutches, and gh quality DC molore. DC 


Б | EPSON QX-10 


(focusing unit) with coniroi electronica $10.00. 
TAPE BACKUP |FULCRUM 
P MOTHERBOARD | 
CARTIDGES— | Cic BALL 33 aeieea Ален балан —4 


DC300 xIDEX 
$10.00 е Фаст Mouse 


2 pc. minimum е PC Марал Edikry 
(2 P ) First Chare Кы CAC Ling 


Ed 5. UEM | ааа 


(4 рс. minimum) 


тт Amd 


— cCroquaniz d ies, ыі "= 


PHA ол шо» 
ам уко у e раф © AX cma ағы 


Order Desk Only 
ғында Calio 
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ЕЁ] NITH 


HIGH bo Ll AMBER | 
« Flat faceplate e Vertical при is 47 ^ 
• 900 ines at center | 0 63 Hz 


1490 W. ARTESIA BLVD, GARDENA, CA 90247 
T Inquiries Welcome ШЕННЕН Ground: $.50'I6. UPS Ar $1006. Minimum Charge: $4.00. We 


LA Ares & Techical inio. 


Continental U 
(800) 223-9977 (800) 872-8878 (213) 21 7-8912 | 
15% Restocking fee for returned orders. 


ADAPTEC 4000A SCSI Салай 
== T the ITH 7: ae using MFM encoding 


$60.00 


pote жол Mex, Sy 

12VDC ai 14 amp (achustable) BANDWIDTH $29.95 
For эра video (TTL inputs} operation. Nol composite video. 

POWER SUPPLY YOLA CHOICE! 
BLOWOUT! $12.00 


upplys. 


4 for $99 


Minimum 
2 per Order 


Compower 130 Watt supply. Unit is 
open framed. 


Output: *5V @ БА, «12V À 5A, - 12V @ 5А 
Dimensiona: ВУ x 48W z 24H 


Power Systems — 180 Wait supply. 
Unit is open framed with 2 four pin 
power connectors Бой onto the игі 


@ 1.54 D.C. Output. ii^ Qu. +12V @ 4A, 
Dimensione: ЗИС X 54W X 234H Mi к AAW x 24H 


THE RETURN OF THE SPY IN THE SKY 
€ NEC UPD791D — (CHARGE COUPLED DEVICE) 
- 4096 ELEMENT — NSOR 


188 Watt Switching Power Suppty. 


On/olf switch in the front. Вий in iter 
for easy power cord plug-in. Open 
frame, L-bracket type. Two 4-pin 
power plugs for floppy and/or hard 
Шек drives. 
: 45.05V @ 22A, + 12 02, 
@ 4А, -12V @ 5А, «12.59 Reg. 


Dimensions: 


EAR IMAGE SE 
im n e id board. (We sold 
i са 


Ін із ап analog device, (ће circuitry 10 provide ung $ nats and con- 
vert analog outputs to фола MUST BE SUPPLIED BY PURCHASER 
tà interface 10 a microprocessor based system. 
Timing requirements could be delermined from a NEC manual on the 
Ф © 7910 о from tha schematic on the A/D board. PLEASE NOTE: Wa have 
9 the A/D board schematic, but unfortunately, we do NOT have the NEC 
е ғ manual Designed for page scanning applications Including 
facsimilo,(Optical character recognition and other imaging 
applications which require high resalution and nigh sensitivity) 


A КИ ЖЕНГЕН 10 Millwatt-Hellum Neon 
мс. LASER TUBE $99.00 


(Same as 5260) 40 Milliwatt (Max Output) —5 Mw (minimum) 
Tube 1$ in cylindrical nousing 15" long, Emits Red beam, 
-Class I lb. Laser-Random Polarization-Non-polarized Laser- 
Mode: TE Moo-Beam diam. at 1/52.83mm-Beam divergence: 
.S6mrad-Operating Voltage: 2350 V E. 100-Starting Voltage: 

«c 1OK V-Operating Current: 6.5 mA 


VGA Color Graphics Package 


Possibie Display Modas VGA Graphics: 
800х560х16 colors 320x200x256 colors 
640 x 480 x16colors 640 х 350 x 16 colors 
640 x 200 x 15 colors 640 x 200 black and ате 
320 x 200 x 4 colors 40 and 80 column character mode 
= — Tre тағда — ict ie cte oe uten су Coran Быш. 
А du т: . -— 17 Mz : 


айлф-гейегіме, coaled non-mertact 
cher Есе soeone 31 (Жі oich 


Shipping & handling charges vua UPS 


Miminum Order: $20.00. 


accept casreers checks. MC or VISA. No personal check COD s. 
Caltorna residents add 612% sales tax. We ага not responsible for 


Prices subject to change without notice. 
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DEVICE PROGRAMMER. 
$750 


$550 


1 Megabit of ORAM, User upgradable to 32 
— y мне 3 6 ZW socket, 
RS232, PARALLEL in and out 20 Kay tactile keypad 
| (nex membrane). 32K internal EEPROM (eesy firm- 
| ware upgrades) QUICK PULSE ALGORITHM 
(27256 in 5 sac. 1 Megabit in 17 sec.) Completely 
siand stona, 10 day money баск guarantes 2 year 
warranty, made in U.S.A. Technical support by 
| phone. Compieta manual and schematic. 


NEEDHAM'S ELECTRONICS 
4535 Orange Grove Ave., Sacramenta, СА 95841 
Сей for more information 
Phone (916) 924-8037 FAX (916) 972-9980 

VERAM 
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a | aem з 154. m сни 


йа іа m ғ.ж а а 
| à а - 


CHIP SHOP 


CALL FOR THE 
LOWEST PRICES 


SAME DAY SHIPMENT 


4164 8087 
4128 80287 
41256 80387 


1 meg chips 
V20, V30 and more 


SABINA INTERNATIONAL, INC. 
857 Brea Canyon Road, Suite 4, Walnut СА 91789 
Phone 1-800-2 SABINA 
Phone 1-714-594-6335 
FAX 714-595-4008 
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FAST 286 


„101 ENHANCED KEYBOARD 


The Bible Library” 


29 htec Ч Мес + 20 reference works on one 
CD-ROM laser disc. The most 
Әізе Study tool available for the master and 


$495 
CD-ROM/AWORM OUTLET 
Sara While Guppiles Last 
AMDEK DRIVE . 32-4 
HITACHI DRIVES 2 for 
MS DOS & МАС SAV DISCOUNTED € № = 
McGraw-Hill Scence, Supermap, US. Abas 
, Comstock — 449 photos PC-SIG 
(25.000 programs). Pube Doman — Ade 
(5. с? агсей programs) 
1-800-543-1734 AN'YTIME 
C16] 852-8711 One Day Servca 
CO D /AMEX/MC/VISA 
JASON ENTERPRISE 
Dept. D, 5455 Main Street 
Wikamsville, NY 14221 
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THE ONLY SOURCE YOU'LL EVER NEED! 


«16 BIT CPU-80288-12 AMD «AWARD BIOS W/SETUP IN BIOS BASE 
(NB0L286. 12) -1.2 MEG FLOPPY DRIVE SYSTEM 
«FIVE 16 BIT SLOTS, -HARD/FLOPPY CONTROLLER 
THREE 8 BIT SLOTS „101 ENHANCED KEYBOARD 
«512K RAM, EXPANDABLE TO $ 
AMEG ON BOARD «MONOCHROME SYSTEM 
SLANDMARK SPEED TEST 16.1. chloe 
oa Чур 
AND TURBO INDICATORS «ЕСА SYSTEM 
«KEYBOARD LOCK *1,509 a 
«200 WATT POWER SUPPLY 
VERTICAL 386 -MONOCHROME 
| SYSTEM 
CPU SPEED 16MHz 0 WAIT STA STATE m 
| * I 4 
вм 
»LANDMARK SPEED TEST 19.1 «EGA SYSTEM 
s VERTICAL CASE W/SPEED INDICATOR, 12.839 
POWER AND TURBO LEOS н 
-200 WATT POWER SUPPLY SWITCHABLE BASE 
MENG aM MS ФП: 
ш L "XXL а сарад 
Ф rer 
-HARD/FLOPPY CONTROLLER 2 280 | жш TE 


ға СО м 1 R A ГУ TeL UPS GROUND SHIPPING 
IN THE CONTINENTAL USA 


ы LE CHNATIONAL CORP. 
6306 NW 77СТ., MIAMI, FLORIDA 33166 
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CALL FOR DETAILS (305) 593-2009 FAX (305) 477 -8607 
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8051 SIMULATOR 
for the IBM PCXT/AT $99 


The 8051SIM software package assists in 

the debug of 8051 family programs. A screen 
oriented, menu command driven program, 
805151 simutales the intel 8051 Талу of 
single chip microcomputers. This leaming 6001 
also speeds up ihe devaioomen process 


8031 DryICE $199 


Tha 8051 Dry ICE is a hardware/softwara 

| package that alows you to dump and modify 
memory; execute and traca 8051 family code 
in your target вуяет. Hardware connects 
between target system and any serial port. 


HiTech Equipment Cocporanion 
9550 Black Mountain Acad 
San Diego, CA 92126 


(619) 566-1892 
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6805/6305 SINGLE CHIP 
MICROCOMPUTER 
DEVELOPMENT SYSTEMS 
of wee products allows the IBM PS2/PCAXTIAT 


amenities and 
в also availabe for the HIT. 
THE ENGINEERS COLLABORATIVE 
Route 3, Box BC, Barton, VT 05822 
(802) 525-3458 FAX (802) 525-3451 
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“EXACT TERMINAL EMULATION 
AND COMMUNICATIONS SOFTWARE" 


e PRECISE EMULATION OF THE 
DEC VT52, МТ100, VT102. VT220 

* EXPANSION MODULES FOR 
OVER 40 EXACT EMULATIONS 

» 9 FILE TRANSFER PROTOCOLS 

e EASY TO USE, QUICK TO 
INSTALL. AND MUCH MORE 


FOR INFORMATION 77 
800/548-9777 


303/593-9540 
TELEX 450236 
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Bullet Modem 


В. Up to 19,200 bps 


в 40% Error Free Data 
а PSTN & Leased Lines, AT Command 


E-Tech Research 

3333 Bowers Areaue, # №5 

Santa Clara, СА 95054 

DAE) 942-8270 FAX (408) 982-772 
Leader in High Performance Модееть 
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Statistical Software 
for OS/2 ? 
Of course 


General Statistical Analysis 
Forecasting and Mcdeling 
Quality Improvement 


To find out more contact: 


Scientific Computing Associates 


—j Lincoln Center, Suite 106 
4513 Lincoln Avenue 
Lisie, Illinois 60532 


pene 312-960-1698 
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[ 
RR lil 


{ 
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мест BEN 
[min] 


liil 
Hi 
gel 
$ 
83 
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FOR ONLY 


Ou cream Deiaware | Т XI ва 
Oklanome М, 54.4 
Di kett ion мауға, 1-800-627-6221 
A... ie LAE TS ча, Mastera co accepted, 


ЕС ӘСЕ 1396 Lab ЕСА wy ім? 
COD ao е. UPS. уе, LIS Mail із АРС) ЕРЕ) 
АК ri oy PR add -* аса” mal 1o м PAL 


KITS 
S TONER КІТ 80 #5397-09 


—DY = 


Oxiahonma J "800- 854 4-4058 
| бене. iow н e "BOO. - 521-6. 6221 


O Қы rive Lat 


^ 2 Boxes 5 Boxes l0Boxes 
“Sse * 69 5 
oia, 95 8% 8% 


2 Boxes 5Boxes 10Вохе5 | 


ги2135 128129 
2103653553355 


o башне 1-800- 245138 D o 


Oklahoma 1:800 


FÒ WE ам, 3:654 
Оне ^ Navega 800. 62: M 


TELEX3s 1933362 РАХ #105 495 4598 


Minimum order $2009 "No Surcharge on Visa 
p COD orders add 5300 Surface 
a add $390 рег 100 for 3vz' or 5'a, 

per 100 for 8" US. Mail deliver y add 

o "Prices subject to change wilhoul Notice’ 
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SPEECH 
PRODUCTS 


For PCs and compatibles 
SYNTHESI | 


The next магае and De: sounding speech product avaliab bor 
under $4000! The amarng ұнай Thing provides 18140- 
speech ы well as PCM and ADPCM spesch and music repro- 
duction. Comes with "Thing" D/A converter that atlachea to the 
| parallel printer port eatekde the computer—ideal for laptops. VM 


special effects mbdng board, and drivers 80 you САЛ add Bpesch 
and sound etlects to programs written In BASIC, С. PASCAL. and | 
others. Includes 54 page manual SPEECH THING —379.96. 


DIGITIZER—only $89.95 


The Veice Masi, PC Digitizer is a full ВЫ PCM sampler board. 
Fits in алу available siot. Up to 15.000 samples per second 
input pre-amp has аот: gain control and 4.5 КА krw pate 
Ber includes a Quaity headset microphone. Software included 


kx recording and adim sound fies for playback through | 


Speech Thing, Also loctudes а sea-lime spectrum display and 
oscHloscoDe бізрыу 43 well a3 assembly language source Іні: 
ings Ю writing your own drivers. BONUS Voice recognilion pro 
gram inchuced which н callable via ал кито vector. Demon- 


suain program written іп GWOeASIC WCE MASTER PC | 


VOICE RECOGNITION— 


A pnos/performaAce break-through! Equal in paclormance tc 
other sysioms costing hundreds more $$$. Tha amazing Velas | 


Master Key program adds voles recognition № just about any pro- 

gram of application You can voice command up to 258 keyboard 

macros. Fully TSA and occupies ess than БАК Instant reaponse 

tme and high recognition accuracy. Easy and fun to ut4—no 

compdery. or editors required. Works with CAD, desktop publish: 

ing, word processor, қо! sheet, even aiher TSA programt. А 
pred 


oic Су enhancer Үнісе Моды Key can also be | 
| called from win а program for adding voice recognition 10 | 


custom applications. Wales Мн Kay requires the Velee Master 
PC Digitizer tor opecatión. (Pease nota: Velee Mester Kay will not 
пихаса the keyboard м mouse exo under certain circum- 
алое, Not to Оа confused wih the ЯН uravallabe "volo 
typewriter.'") УЖЕ MASTER KEY — 341.085. 


BOMUE OFFER Buy Vaice Master Key wiih PC Digllzer ior олу 
| $129.05 — you save $10! 

BETTER BONUS OFFER! Suy a! (vag. Speech Thing, PC Otgl- 
Bret, and Wales Master Key (or onty $168.96— you save $20! 

ALL OF THESE PRODUCTS ARE OF PROFESSIOMAL QUALITY 
ORDER HOTLINE: |543) 342-1271 
Monday-Friday, 8 AM to 5 РМ Pacific Time 
Add $5 lor shipping and handling on ай orders Add an addilional 
$3 lor 2nd day delivery. АН goods shipped UPS. Master Card and 
VISA, толеу order, casters check oc personal chacks асау 
(Мон 81 week алың) delay when paying by personal chick). 
Foreign Мшез сопе! Covex tor САҒ price quotes. 5ресћу 
computer type whee ordering. 30 DAY MONEY BACK GUARAN- 
TEE IF NOT COMPLETELY SATISFIED, ONE YEAR WARRANTY 


ON HARDWARE — can or verity for FREE product catalog. 


COVOX INC. 470-0 CONGER 5T., 


EUGENE, OREBOM 97462 U.8.A. 
TEL: 23-41-1171 РАЛ: Из 
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onl 


PANASONIC LS5000 
$2495 -200 мВ / 


AVPRUM 
$295 


For IBM-PC's А com: 
patiblas, manu-dnven 
AVPROM programs 
EPROMS up to 8x 
faster than serially- 
connacied units (20 
sec. lor 2764) 4 


* 


s Programs 2716 
they 27512А 


a 4. and 10 socket 
gang versions too 
Call for prices. 
For complete 
specs, free 32 pg. 
development tool 
catalog, call 


^ $00-448-2500. 


Qr 207-236-9055 


AVOCET 


SYSTEMS, INC " 
120 Union 54, Hozkpor ME 04856 


REAL WORLD UO ^ | 
For POXT/ATs _ 4 


DG24 * 24-lne дұға! 1/0. 10 МИ; 8255 
Ар500 + 8 channel 12.69 (phes sign) inigranm АЛУ 
programmable gains of 1, 10. & 100 HZ кри and ^ 

lines. $139 


dieu: 
AD100 + Singje channel version of ARSOO wah 10 (қам 


| ines 5149 


AD200 * 4 channel. 125 uS, [244 D board $159 
ADASOO * 3 channel 25 uS, B-bit МӘ. ілбіс ТУА, 24 TTL 
VO bos (10 MHI 8253) 

DAGOO + Fas sening dual 12-ba (УА. 


һайт. (00+ pape appicaton project manat 

UHO - Enema coanection/prototype buard with cable $49 
Al boards include BASH, Pascal C and forth drivers 
30 day retur; | peer warrenty Сай for Rea! Тоғы 
Interfacing” appticution moses 
Real Time Devices, Inc. 

Р.О. Box 906 State College, РА 16804 


(814) 234-8087 


KS 
NV 


as featured in PC WEEK 4/26/88 
e ВООМВ storage on single dis 


e connecting to any host via SCSI 
interface 
Ф ғу 94 іс any operating systern 


4995 Limited time onl 


OPTICAL MEDIA 
For IBM & капот» Optical 


Drives - 


We carry a full line of 
51/4" & 12" Optical Drives 


SKAN TEKNOLOGIES, INC. 
optical storage systems 
(212) 809-5570 (516)295-2237 
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| 
| 


9-Track Tape Subsystem 
for theIBM PC/XT/AT 


| ""- - 
а. = — М 


й = 1 : d 


Now you can exchange data files between 
your ІВМ PC and any mainframe or mini- 
computer using IBM compatible 1600 or 
6250 ВРІ 9- Track tape. System can also be 
used for disk backup. Transfer rate is up 
to 4 пиа - minute on PCs and | 
compatibles. Subsystems include 7" or 1014" | 
streaming tape drive, tape coupler card 
and DOS compatible software. For more 
information, call us today! 


[JUHLSTHR. 


9621 Irondale Ave., Chatsworth, CA 91311 
Геи hire (818) 882-5822 
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...Ai your command 


| MaslerSwilch is sophisticated yw flexible. Several 
computers can access. өле another or share printers 
and modems Use serial or parallel interfaces, up 


to rune ports, The buffer is able up lo one 


megabyte. Access я jab control menu fram each 
computer Io view Ihe queue оғ eaneel, hold, and 


release jobs. Many other features. 


MausterSel wiiware allows campuler networking 
and electronic mail сарде» for PCs. 


Сиһеғ solution: fram ROSE 
e Primer Sharing e Multiplexers 
€ Protocol Сопуегмоп юв Modems 
e Buífering e Manual Switches 
a Micro ro munfame — e Cables 
ж; 
pcr elena pap medii ут ады 
Dealer amd OEM aquiris bre ecicome. 


(2) ROSE РО вах 142425. MOR T3 7724 
гч 


ELECTRONICS сма сатышса. 713 933 7673 
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Power Software 
Batcom — Batch file compiler com- 
pilea your “Бы” files to ".exe" files to 
make them faster, more professional, 
and more capable. $49.95, 
REDCache — speeds hard disks by 
up ta 7 times and floppy diska by up 
to 55 times. LIM EMS supported. 
$39.05. 


Spool — allows you to use your com- 
puter while your printer prints long 
documenta. LIM EMS supported. 
$39.95. 


| RED Utilities — Contains the three 


programs above plus protection from В 

| accidental hard disk formatting, sorted 8 
directories, text searching, DOS wild 
card exceptiona, and much more. For 
| IBM PC. $79.95. 


| Check, COD, Visa, MasterCard. 


/ 7, Wenham Software Co. 
f e 15 Burley St. 

ea м’ Wenham, Ma. 01984 
(508)-774-7038 FREE catalog. 
Dealer inquiries invited. 


Circle 359 on Reader Service Card 


An A-BUS system with two Motherboards 


ABUS ваартег (BM) In foreground 


About the A-BUS: 


е All the A-BUS cards are very easy lo use with any language that сап 
read or write to а Port or Memory In BASIC, use INP and OUT ioc PEEK and 
POKE with Apples and Tandy Color Computers) 

ә They are all compatitie with each olher Уси сап mix and matchup to 25 
cards to fit your application. Card addresses are easily set with jumpers 
€ A-BUS cards are shipped with power supplies (excepl PD-123) and 
detailed manuals (including schematics and programming examples) 


Relay Card RE-140: $129 
Includes екілі industrial relays. (3 amp contacts. SPST) indwidually 
controlled and latched 8 LED's show status Easy to use (OUT or PORE in 
BASIC) Card address 15 jumper selectable 


Reed Relay Card RE-156: $99 
Same features as above, but uses 8 Reed Relays to switch low level signals 
{20тА max) Use as a channel selector solid state relay driver, etc 


Analog Input Card AD-142: $129 
Eight analog inputs 010 +5V range сап be expanded to 100V by adding a 
resistor 8 bit resolution (20mV). Conversion time 12005 Perfect 10 
measure voltage. temperature. light levels, pressure. etc Very easy to use 


12 Bit A/D Converter АМ-146: $139 
This analog to digital converter is accurate to 025% Input range is -AV to 
HV Resolution: 1 millivoit The on board amplifier boosts signals up to 50 
times 10 read microvolts Conversion time is 130ms Ideal for thermocouple. 
Strain gauge, etc. 1 channel (Expand 10 8 channels using the RE-156 card) 


Digital Input Card IN-141: $59 
The eight inputs are optically isolated so it's sale and easy to connect any 
"on/off" devices, such as switches, thermostats. alarm loops, etc. 10 your 
computer, To read the eight inputs. simply use BASIC INP {or PEEK) 


24 Line TTL I/O DG-148: $65 
Connect 24 input or culput signals (switches or any TTL device) to your 
computer The card can be set for input, latched output, strobed output 
Strobed input. and/or indireciional strobed 1/0 Uses the 8255A chip 


Clock with Alarm CL-144: $89 
Powerlul clock/calendar with’ battery backup for Time. Date and Alarm 
setting (time and date}; built in alarm relay, led and buzzer: tuming to 1/100 
Second. Easy to use decimal format. Lithium battery included 


Touch Tone? Decoder . PH-145:$79 
Each tone is converted into a number which is stored on Ihe board Simply 
read the number with INP or POKE Use for remote control projects, etc 


A-BUS Prototyping Card э PR-152: $15 z 


1% by 4% іп with power and ground bus Fits up to 10 LCs 


C.O.D. add 83,00 exira. 
Caneda: shipping is $5 


Qvarsess add 10% а зола inqustnes Come; 242-B West Avenue, Darien, СТ 06820 


Circle 18 on Reader Service Card 


The Amazing A-BUS ND 


Plug into the future 


With the A-BUS you can plug your PC (IBM. Apple, 
ТН5-80) into a future of exciting new applications in the fields 
of control, monitaring, automation, sensing, robotics, etc. 

Alpha's modular A-BUS offers a proven method to build your 


"custom" system today. Tomorrow, when you are ready to take 
another step, you will be able to add more functions. This is ideal for 
first time experimenting and teaching. 


A-BUS control can be entirely done in simple BASIC or Pascal, 


and no knowledge of electronics is required! 


Ап A-BUS system consists of the A-BUS adapter plugged into 


your computer and a cable to connect the Adapter to 1 or 2 A-BUS 
cards. The same cable will also fit ап A-BUS Motherboard for 
expansion up to 25 cards in any combination. 


The A-BUS is backed by Alpha's continuing support (our 11th 


year, 50000 customers in over 60 countries). 


AD-142 


e ente em os | Ташны: 203) 658-1806 
лала а ALPHA тоспосо tew 200 221-0016 


The camplete set of A-BUS User's Manuals is available for $10. 


Smart Stepper Controller sc.149: 5299 
World's finest stepper controller Оп board micronrocesser controls 4 
molars simultaneously Incredibly it accepts plain English commands hke 
"Move arm 10 2 inches left’ Many complex sequences сап be delined as 
“Macros” and storedin Ihe on board memory Foreach аж, youcan control 
coordinate (relatrve oc absolute) гатота speed step lype (half full wave} 
scale factor, или, holding power, ete Many inputs. 8 limit & “wait until 
Switches. panic button. etc. On the Пу reporting of position speed, etc On 
board drivers (350mAI1 tor small steppers (MO-103) Send for SC-149 flyer 
Ramote Control Keypad Option RC-121: $49 
To control the 4 motors directly and "teach" sequences of motions 
Power Driver Board Option PD-123: $89 
Boost controller dnve to 5 amps per phase For two motors (eight drivers! 
Breakout Board Option BB-122: $19 
For easy connection af 2 motors 3 ft cable ends with screw terminal board 


Stepper Motor Driver ST-143: $79 
Stepper motors are the ultimate іп motion contral The special package 
(below! includes everything you need to get famultar will them Each card 
drives two stepper motors (12V. bidirectional 4 phase 350m<A per phase) 
Special Package: 2 motors (M0-103) + 57-143 PA-181: $99 


Stepper Motors мо-103: $15 0г410г$39 
Pancake type 2'4' dia а” shaft 75 fstep 4 phase bidirectional 300 
step/sec. 12V. 38 ohm bipolar 567-ntorque same as Аппах К82701-Р2 


Current Developments 
Intelligent Voice Synthesizer, 14 Bit Analog to Digital converter 4 Channet 
Digital to Analog converter, Counter Timer, Voice Recognition 


A-BUS Adapters for: 
IBM РС, XT. АТ and compatibles Uses one short stot AR-133 559 
Tandy 1000, 1000 EX& SX, 1200. 3000 Usesoneshotsit АЯ-122 $69 
Apple 1) H+. Пе Uses any sio: АВ-134 $49 


TAS-80 Model 102. 200 Prugs mia 40 oin “system bus" AR-136 569 
Model 100 Uses 40 pin socket [Socket isifuoiicatedon ааа!  AA-135 $69 
TRS-80 Mod 3.4 4D Fins 50 оп bus (Withhard disk use Y-cable) AR-132 $49 
TRS-80 Model АР inciudes extra cable (60 pin busscecessedi | AR-137. S62 
TRS-80 Model 1 Pugs am 40 гип UO bus ол КЕ orc ЕЛ AR-131 $39 
Color Computers (Tandy) Fits ROM slot Mulbinak of Усе  AR-T3B $49 


A-BUS Cable (3 ft, 50 cond.) СА-163:524 
Connects the A-BUS adapter to one A-BUS card or to hrst Motherboard 
Special cable for two A-BUS cards: СА-162: $34 


A-BUS Motherboard MB-120: $99 
Fach Matherboard hokis tive A-BUS cards А smith connector allows a 
second Motherboard to be added to the first (with connecting cable CA- 
161 $12). Up lo five Motherboards can be joined Itis way to a single A- 
BUS adapter Sturdy aluminum frame and саға guides included 


Connecticut orders: (203) 348-9436 
All lines open weekdays 9 to 5 Eastern time 
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EPROM PROGRAMMER 
CROSS ASSEMBLERS 


Г 
7и MODEL 
SX151 


R$232C OR STAND ALONE (all models), Com- 
municabon protocol AMODEM. HEX and 
BIN Programns EEPROMS. 2716 - 27512 and 
CMUS Programs {w adapter} 25XX, 27101 
e àbov&) 68701 68705, 687646 874172, 
744 87489 87512. 8755 87252 and 
CMOS More avaiable soon Model $XI51 
1214 (esserndied with case) Other тобек 
are avaliable from $49 (kil). 


Cress atsemblers by ProndeCede tor IGM- 
PCs £35. 780, 1802, 6507. aio eae, 
tt, 58000810 80489. 60517 

8096. and more soon 


ааш KORE, Inc. 

шШШа 6910 Patterson S.E. 

се Caledonia, MI 49316 
(616) 791-9333 


$5 far shipo ng (USA). plus $3 00 COD 
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PROMPT DF tava 


5 SAME DAY SHIPPING (USUALLY) — 
DLANT Tv QE PRICES Sex Мм BEST 13. 


QUTSIVE OKLAHOMA NO SALES TAX 
CV е 


27С1000 :28«8 150 ns 
64Кх8 200 ns 
22Кхв 250 ns 
16Kx9 250 ns 
STATIC RAM 
43256L-10 32«x8 100 ns 
6284P-12  Bkx8 120 ns 


OPENS» DAYS 736 aw SU УНІР VIA FED-E X ON SAT 


Gal Cfi fvERY Mas lec агу VISA or UES САН COD 
sauno | Factory 2 Prime Parts Poo 
Co eset SES SORS UNLIMITED, INC 


реет тап A Me min GEOR eue 50 Par pres ше ви: к 
Perse Seger А coss a Re а. o Di Ча Lom агар rre уфе а {яне ry 
© ойша CB T дыл қату Ба dapidus Бер A нь vit 7 әфәгеі B дұғада Шыгай 
АР = NOU ұрам чо nari фар Pevarity Пеш a МТ 
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IMAGING CARD 


80287. 8038736 “с. Soo 


640K MOTHERBO UPGRADE Zemin 750 
(BM PC XT, Compsa Portable & Plus. ^p Vectra 
$160 00 524500  80387-20 


8087-2 


DV-01 
GRAY SCALE ` 
FRAME GRABBER 


Composite video in/out 
256 x 240 resolution 
Digitize/display at frame speed | 
256 gray levels in 
16 Meg. color palette oul 

/AT compatible 
$849.00 Complete with sofware 


VISAJMC Demo Disk available 


Gonfrol Vision $ 


РО. Box 596. Pittsburg, KS 66762 
|3161 231-6647 
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The $595 Solution to 8051 
Product Development 


The РОК51 is a powerful and economical 
choice for the development of 8051-based 
systema. The РОК51 is used with an IBM-PC or 


equivalent and includes: 
e ВЕСА! 8062 Banc Microcontrolier 


Call Now! (603) 469-3232 
d E inary Technology, Inc. 


Man Si. РО. Вох 67. Meriden, NH 03770 


To find out more about software 
that lets your PC emulate 
TEKTRONIX ” 4105/6/7/9 and 
DEC V T100" terminals, 

call or write: 


О GRAFPOINT 


4340 Stevens Creeks Blvd , Suite 280, 
San сес, СА 95129 |408) 249-795) 
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Turn-key | 
РС Systems | 
Handbook 


Gvorentesd 
ur c wl y er Research 
203-786-5151 ee 


(900 АМ 3500 PME S T Ға 20 "8e 5223 Тама $ESO*UnT | 
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Motion Control & 
Data Acquisition 
і - ur IBM PC or Apple 
all compatibles 


| 5mart 2 Axis Motion Controller: For ES 
motors & encoders New !C (hom HP) ms 
omg & nonien): y me fly. Optcally isolated 


Four Axis „ы. “Driver: with SOFTWARE & motor 
EI instant automation $95 
A/D Board: With p rammed ain, 650 Ky, | 
үч 4 еа С сом ° hardware & SOFT- 
Bu A/D, Опуеғ Real Time 
Clock Genk е Project Bock $25 


How do you doit? Use our Local hcationa 
DE 40. One host adapter {$1 ders dd 
to B boards, like {hose above. on a 50 ft 

n cabia. 


V call (415) 755-1978 for free literature. 


( omputer, Җ оп tinuum 

> s j4t5) 755-1978 
75 Боле Ave. Suite ғ Темк 2727438 
Оз}, City, СА 94015 Nighi Modem: |415) 755-1524 
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HARD DISK CONTROLLERS 


ADAPTEC 
| РС/Т Conroe STS06412 
2070 PCUXT w» 505412 RLL 
2071 PC/XT to STSO6 ALL 13 бга) 


| 5580 SCSI to SMD 
| XEBEC 
| 81410 SA Controller 
51420 SAS! to ба” Floppy & Hard Oren Controller 
Аре it Не ШЕ Host Adapter 
OTHERS 
OTC 510A SAS! controller 
ОТС 5:87 AT ю 315606412, No Floppy 
Konan DJ.210 35" SAGI to 57504412 
(Xebec 1410 cione) 
WO 1007 SHD Херес Compatto SAS) Comrofer — $109 
Wesen Dita) 10039WAM 5119 
Маман $8 sach 
Cabos Aeadable Жақ box ad 
Hari rr plan oe 20-760 MB 


К” — Surplus stare 


| ^im Sycamore Dr. * Milpitas. СА 95035 
Phone: 408-434-1060 

a Fax: 408-494-0933 

4 Тили: 1561447 
ae Ух "We Buy and Sell" 
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» д 
44? vr240 00 


TERMINAL EMULATION 


KEA SYSTEMS LTD. 
#412 - 2150 Wesi Broadway 
Vancouver, B.C. CANADA, V6K 4L9 
Tel: 604-732-7411 Telex: 04-352848 VCR | 
FAX: 504-732-0715 


Ordar Tol) Free (800) 663-8702 
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Кімі Ки CAD/CAM ani Desk Тор pubkshug appacatons The Roland 
riae are к ev ee ee Эігет 
GA pach 127 non-gíaens screen. VGA specticabons n mode EGA in 
гарик mode 

Comparable monio and cand packages mua ab ow $1095 Californias 
бирла has made a special purchase and ct aide io offer re CD/ 240 and 122 


column VGA ETA ү pte; сап: for onty 8289 
20" Analog Color 


„1659 


Ever ігу garmenng А classroom of siu- 
cents around а 1:2 inch motor’ Tra 20 
inch analog AGE morue e ma ИЙ 
tule). Ню scregn nesewoen of 1201 
parece bry GSO нғаз5 MR axira fire hetal 
wethoul ihe: dots looking ike ой Байа 
256 cos and VUA Compahbia 

Buper таша oognally ыл? c over 
$2000. Oriy 350 maa 


Head Crash, Power Spikes or just poor disk malaiaeaace. . 

Don't loose dala because you didn't back up. The АШ/4014 an 

inexpensive ч rho to Save and restore files in the eveni that your 

data has been 

This 40 megabyte natn haghi tape back is manufactured by North 

Amencas largest producer oi dala retrieval equipment 

No need © purchase a separate tape controller the ALL/40 

attaches directly to your masting Hoppy dusk controler. Supplied 

sottware allows your computer to back up any ime or 

Might. Come back in tho mormng and 40 abytes of rreplac- 
data has been stored on one Scotch DC/2000 dara cassatte 

Back up егние hard disk, modilied files only, оғ by file name. Loss 

of data is inevitable but when you are backed up on an ALL /40 ils 


nol a catastrophe 


4 { сы LN 

One Two Ten 
ТЕС 501 У helght sgl.side 49 39 35 
TANDON 101/4(ullht. 986 TPI. 99 88 79 
FUJITSU 59” half height 65 63 3S7 
MITSUBISHI new 501 half ht. 119 109 105 
MITSUBISHI 5ОЧА AT comp. 149 139 135 
TEAC FD55BY half height 89 85 79 
TEAC FD55FV 96 ТРЕ haH ht. 119 109 105 
TEAC FD55GF for IBM AT 109 105 99 
PANASONIC 455 Half Height 109 99 аз 
PANASONIC 475 1.2Meg./96 119 115 109 
Switching power supply 49 
Dual enclosure for 5*4" drivez 59 

Зи" DISK DRIVES 
SONY MP.53W 720K/Byte 129 125 119 
SONY MP-7T3W, 2 Meg. 159 149 call 
TEAC 35FN 720 K/Byte 129 119 115 
TEAC 35HN/30, 2 Meg. 159 149 145 
51/4" form factor kit 20 
B" DISK DRIVES 

QUME 842 double sided 189 179 175 | 
QUME 841 single sided 119 109 299 
SHUGART 851R dbi. sided 318 309 299 
ВЕМЕХ RFD4000 ЗЫ. sided 189 179 165 | 
OLIVETTI 851 189 178 165 


8:00 AM vo 5:00 PM 
Pacifi 


MICROCOMPUTER 


MARKETING COUNCIL 
ipti a AMT Ded) apii: a 


CaliforniaDigi tal 


77700 Figueroa Street e Carson 


alifornia 90248 2 


D 
и — = 


= ^w МЕС/890 


"3295 


PC Мае has chosen the NEC-890 best laser printer of the 
year. (Jan, 12. 1988). And ita obvious why... the printer is Post- 
script, Hewlett Packard, and Apple compatible, and comes stan- 
dard with three megabyies of memory. The 880 accepts даш trom 
parallel, sena! and Appie-Talk devices. 

МЕС has also incorporated 40 built-in fonts along with two paper 
lrays into thus Industrial quality laser printer. 


Hewlett Packard Laser 11, В pages per minute. ....... — 


QMS P$/810 2 Mog., 35 fonts, Postscript 8 р004.................... 

Apple Lasar Writter Ciel АҒ ==. Kc 
Texas Instruments 2115 Postseripl 15 pgs. ........................... 5426 
Quadram Quadisser with 5 megabytes ................_................ 2995 


Compact disk 15 в relatively new medium for storage of read-only 

digital data, One remoóvabia disk 5 capable of storing over 500 

meg e of data on а diek Ure same size as an audia CD. 

Тас Я-3500 или stal in a PC in the Space of one 5% drive. 
(ser CDROM Predects лива: 510 interna) $599. 

| Атк Laserarve/1 зүшөт 3879, CDC-15035UY erama with ІВМ 

hoi mdapuwr end MS ext DOS $999: Ралис WORM drive $1595 


Summagra 


чм, Di zu 


à 219 


The Summagraphics Bit Pad is a 12 by 12 inch high resolution 
Чилихыг iat easily Connects to the setal port of your computer. 
Included tour Burton Cursor with сола sights ia irl lor tracing, 
О: 10121) and manu selecting 

While supplies fast, Cahforrwa Digital is offering Ihis $595 Sum- 
magraphics Ни Pad digitizer for only $219, 


= e — 


' A 
d - ^ =ч: E == 
eS CIL = Eq " 
2, шенге = — ^ Ы 
Ж ÁN — " 


LR 


—— ЗАЙ 


Panasonic 


INFO 
CEN an 


11395. 


2295 


Райи & саттай Canter is the ресі ioo! for any sxecutve who ав 


modem, Connect іс your host computer, logs a and enters your 
Security Deeper aH with one key stroke’ Ртева kaher Бет amd the Indo 
i Р лесами rd e A ade — Lue iru 
Іле the disketa min your PC and your губку work ол ілікті just nscer ed 
from your branch offices. 
Compact Telex terminal. Connect ip Westen Union and you'd "dy № 
ы rum t mortes een ee 
intoGenter douces аз a ¥T-100 rane inch amber screen 
Soa ccm eed ter COR OU: ҖАЙ „ыы Heed herd 
Cantronic cormpalibig dece direct 0 We 
pray part, you forest ю сира! пот воени ак. modir or Tate 
наалы. ми в а fr TA 
єз сап ст me Panssonic 
Ме er bate емі Wem 


One hundred pases reference aum) m пуа КЫ $10. May ba аррье io 5295 


| purchase pner 


*119 


2400 Baud Modem 


2400 baud ent forward ecto connecting maat the Mazon MAX ЫНА an untag- 
олара value ad andy $119 

Fully сота with thi Haris comtan s* amd GOITT v 22 andas Erry 
corréchng, autoOauding and adapta cqualiraton allow fia MAK PACO їз 
mainibaso гєйї date cranrsres oor Over оттығын! phone lines 
Manufactured Dy Малой ipe pr Ot o Tus Véorki]s las 
CONST анаа с. priced al £235 Whig Rei өш 
Capital is oHenng the MAX, AX T2400 мі оғы $119 


Producers of 
last Cabrera 


Plotter «s» 


| Word processu) and 


40 Megabyte Hard Disk Kit 


207 


Hitachi tf by 1? 695 


Forty megabyte internal hard 
disk drive, controller and cables 
all for ому $397. 

The kit Includes the a 40 mij- 
lisecond Miniscribe 3650 drive 
and a half slot Western Digital 
controller. 


The Hitachi 6727 XD es а our соки 11 Ap aene 
accuracy тарынан ту { Hren accents 
MEG Fare corners on кут енды асаа 


скита 
Tho 672 piots at a Газ! eight inches per BACONA ал Mua свео 


wih 


ага ауел chiens M жекті mare as The plotter аю 
iren c rues, mali ng, mi Li pe that sows data 10 be 
entered alo your comouler "om pni and bius prints Fiva [ach Winchester Disk Drives © Winchester Controllert for IBM/PC e 
vini ЕН эжинин Пара дый. Une Dy айы floppy controller 159 
SEAGATE 1 " 119 
. SEAGATE еы a = == OMT] 5527 ALL controller 90 
SEAGATE 251/151 №. 2975. 459 445 | ADAPTEC 2070 ALL controller 99 
SEAGATE 4096 96 М. 35$. 659 539 ADAPTEC 2372A 171 interteal 189 


WESTERN DIGITAL WD/1002WX2 — 85 


MINISCRIBE 8425 25 М 6514239 WESTERN DIGITAL 1003WAH or WA2 139 


oa dee Жы” 119 194 | WESTERN DIGITAL 1007/WAZ ESDI 239 
MINISCRIBE 3053 25 ms. М 469 433 © SCSL/SAS) Winchester Controllers 9 
FUJITSU 2242 55 М, 357$, 1299 1229 | XEBEC 1410А 5%" foot prial #39 
FUJITSU 2243 86 М. 35т5, 1895 1619 | WESTERN DIGITAL 1002-D6E 5Y" 229 

Hard iabea Dutwa louna a stash оС brand nnw 25ге нові | AODIME RO-204E 53 Meg. 895 859 | ОМП ZOL id 

Model HBG computers Those computers feature the Zag 2-80 | MAXTOR ХТТТ40 140 Mag. 1595 1550 Ф Winchester Accessories e 

CPU and operate under СРАМ The uniincorporaies а 12 inch | MAXTOR ХТ2190 192 Meg. 1919 1875 

Mr Гене ваші рота вте! ста ане sane aussi, TOSHIDA MSE TO M.3OmS.T284 1229 | шот «ос. and pawersupply — 5% 

f^ 5 oyra fo have 350 units qv audi 3 ч 
Sala, wine eim ША! wr are offene бы? Н/НӘ at сену $? = CONTROL DATA WREN "Y" call Senden peer -— Supp a 


Softw ait Lc bacio 


TECHNICAL & CALIFORNIA 


(213) 247-0500 
TOLL FREE GRADER LINE 
(800) 421-5041 


am шу end ar since 1973, customers Irom virtually every nation in the free 
ve chosen California Digital for their data processing requirements. 
| ih its computer, Cailtornia Digital has it... complete minisystem or just ona 
microchip. California Digital offers over 10,000 unique computer products. 
ardiess of how specialized your data processing requirements... 
Cailfornia Digital is your one stop shopping solution. 


ІС 5, Parts, Components...Shipped Fast! 


West Coast's Largest Selection... Call for More 
TII DYNAMIC RAM | 


IC’s 


COMPAQ: 
386/ 20 — Ау, ғ 


CALI 
АСР 


SIMM 1 Mb x ЭЛВМ, 100ns $550.00 
SIMM 1 Mb x 8/APPL, 120ns 450.00 


41464 64k x 4, 100ns 
41464 64k x 4, 120ns 


Memory | SIMM 256k x ЭЛВМ, 120ns 130.00 41464 64k x 4, 150ns call. 
Expansion SIMM 256k x 8/APPL, 12015 110.00 4164 64k x 1, 100ns 3.75 
Modules АМЕ ІМБІТ 1Mb x 1, 100ns 38.00 4164 64k x 1, 120ns 3.35 
Айу отдав with Сотдад 4 WAR, 1MBIT 1Mb x 1, 120ns . 35.00 4164 64k x 1, 150ns 2.95 
Desire 38520 38825. ЕЙ "51258 256k x 1, 8005. 13.95 4416 16k x4, 120ns 8.95 


*51258 256k x 1, 10015 
0: 256 Кх x) Y 


A. 1b i ZIP. 100 
MEMORY LOSS? 412563 ‚А Г M А fon 4 Qs 42.00 


41256 IGK x 1, 80ns | 212. 95 1Mbx1 PLCC, 10005 42.00 
Ооп 1 feel Ике Ihe Lone Ranger... we are also 
suttenng trom 1055 of memory ACP sells more 41256 256k x 1, 100ns .. 12.50 256k x 1 ZIP, 120ns 12.95 
s Bhi ta pravershorages aqu | 41286 206K % 1, 12018 10.95 256k x 1 PLCC , 120ns 13.95 
up à wall! We can't get them at the r Em but 41256 256k x 1, 150ns.. 10.50 256kx 1 50.) 120ns 13.95 
the markat ones comes down, dci +41264 64k x 4, 120ns 19.95 * 51258 s-stabc column RAM for Compaq 386 or comptbie 
Selling Chips? Call us, we're buying. | 441264 64k x 4, 150ns 16.95 Fer High Speed, ZIP, PLCC, More... Calli 
PROCESSORS 6098-1 6.50 270256 32kx8, 200ns 5.95 | 
80387-20 $ 729 STATIC RAMS 27256 15005 А 8.95 Y^ АЕ 3.95 
80387-16 450. с>256-32%8 7201. $14.95 27756 20015 5.85 4. 5... 29 
80287-10 285. 6264-8kx8. 150ns 9.95 27256 25015 . . 550 8,95 3.95 8259А 2.95 
80287-8 . 235. GoCB4 15015 10.95 270128 25015. 5.95 5.85 2.85 8259С-5 2.95 
80287-6 . 158. 5116 2қх8 150ns 795 27128A 16kx8, 150ns 8.05 3.6 495 8279-5 3.95 
8087-1 (8 MHz) . 160, : : ше — 27128А 16kx8, 200ns 5.75 2.39 3.95 3.95 
8087-2 (10 MHz) - E PROMS 27128A 16k38, 250ns 4.95 | 2.49 2.95 2.05 
8087 (5 MHz) . 99. 276101 128kx8,200ns23.95 27054 8кх8, 15075 5.95 1.95 4.50 3.95 
80386-16/20 . call. 270101 128kx8,250ns22.95 27064 8кх8, 200ns 4.95 3.95 3.95 3.95 
80386-16 499. 270512 64kxB,150ns 15.95 2754 15005 225051 2.95 2.95 
80386-20  ... . 799, 270512 64kx8, 20008 14.95 2764 20075 ,,. 495 5.95 3.05 
V-308 MHz .. 712.98 27512 20005 i 13.95 2764 25005 . 3.95 4 2.95 
V-20 10 МН? .. 12.95 27512 25005 . 12.95 2732A 25005 4.95 3.95 | 
V-20B8 MHz. . 10.95 SEMEN, 1507$ 8.95 2732A 21V 200ns . eee. | 
68000 SERIES 7400 SERIES an Salve x 
Se a 130% since 1976 
і T i 
58010 юын: m sed син: Же тм 8 m. 35 74179 . 65 the Nation's эбе! 
AD) ЫН; o! УМН: 21995 iB 7 35 74174 65 
| me -$ T Bue Е г | Computer Supplier! | 
l— aie ; | 
74F SERIES ; 25 7495 35 74181 ,, 175 үи — 188 134748 (Маа 3 
MF 5 35 /AF153 . $59 ара 5129 7410 25 M95.. 35 7489 , 295 (ыу) X3 мими (4 үм 3 
АЕ 35 74F157 59 7142244 — 129 Mu, 35 74121 i 1419 65 ім +00 115 — 329 (мн I N' IC RU Fhe als b by 
АҒ 35 аға, 59 24225 129 М0. 25 14127 45 74195 65 LMOIEK 2% мазо 195 (мака MARKLUND обом 
АҒ 35 МЕ 59 /4F251 у М5. 5 74125 45 79196 165 ІМИЛ 175 Мм 125 (MIS 7 ы id ln 
ТАЕ 10 35 MFG) . 59 247258 79 Мт na 25 14125 45 74221 5 (мәз 115 LAISA 195 LSS? 
"AF 35 74F163.. 59 аға 289 17430 ... 25 mma 55 14273 15 99 (муг 22 LM tue taf 
МЕ?) 25 MFA 69 MFI 149 Mx . пн 120 74365 9 LAKOT б LMOMBLE 250 LIMTE 2% 7850 519 7457225 $45 1415241 $39 
74F32. 35 42175 . 69 РЗА 10 2438 25 1151 63 74366 50 аххх 13$ LMMSS — 40 LMB 6% 74502. 19 256 49 "5M? 95 
ТАРА 49 ағы: 199 147379 19 — 72 30 74133 65 7436 9 (муж 425 Lee 0 мны 65 ASA 1974514 45 тсз 39 
T4F74 4g ТЗ 299 МҒЖӘ 299 7846 85 74154 120 74368 90 (мїм 35 мыя 6 (мз — 3175 Fa $4 19 15984 — 45 пом 99 
US 9000 ча уш 15 а ТЕГІН ш MI DER 
74F 138 49 ЗЕ?! 129 "m 29g TT] SERIES Мн 249 LM2705 1% мсыл 294 741509 19 MUS fbr м MLS258 68 
CLE RN юш тезш p E A умы, те муш Sa и киы ІН 
: 149 ZB0ASIO 1 4 ud Kult E + 
74HC SERIES 28ODART 449 2804510,2 135 c Th а E а 
MO $25 MHCU $50 нб ges СЮ ік BET 199 шы MO! 109 mana 56 7450. 2824565 49 7405ж: s 
н Бо а осла AEN BEES MI олаја но аем ина P 
М 25 MHO 55 насы 129 — 240 192 7808РЮ) I$ Мы бш (M hà: Пл X SA D "mis № 
"Ae c MEE MEME BIPOLAR PROMS/PALS Б АҒАС ЖАНАА Жы. Жута. 
әс анны Бола t% 825123 $ 120 745189 $159 1м ю (мз $& лм 1:9 140586 49 74.5190 49 795351 99 
асы жанны 5 яна 19 202565125 19 745287 199  LMSS6 4S (МЫ 195 лды 19 1596 28 7415191 & 241984 189 
мной 25 ина 375 Аян 99 15129 199 745288 199 | 85 14316: 1% ULNAE4 19 241590 45 7415192 449 741569 189 
нс вина 66 ля 9 шып 299 745471 48 1М — 275 1М 1% ла! 19 74153) 8498 49 м 5Ы 159 
RCIA 35 мисї 65 ян 9 825181 798 745472 599 іы 150 LMS? 149 ин 1% y 45 795195 49 7415551 156 
AHCES — «SMMC HES 115 MHCA 89 5191 11.99 PAL 1518 499 7415109 45 74521 65 2415570 99 
АНОН? 05 HC: & АСА 149 — SM 129 PAL 20.8 55 Call АСР Toll-Free!!! ныл as» 9 мый 106 


SS a 


ере X) Max T и > 
* Advanced Computer Products, Inc. NEW PHONE FOR ALL USA | амалы et ue e Der sued 
" Ж * Pr. іп dunge anto песе A ry 
Mail Order: P.O. Box 17329 Irvine. СА 827213. for Fast Service 800 FONE ACP M do to i ee gi 
Retail: 1310-8 Е. Edinger, Santa Ana. СА 92705 Order by Phone! | 800-366-3227 • 714-558-8613 | с) for Corporate УРА... 
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ACP's Y moe END SALE 
SINCE 1976...SETTING NEW STA NDARDS IN SERVICE AND SUPPORT! 
the Complete FAX 


һазс нос, со ьар Ей 


à; Anc = алая TING COLNE 


4 ге! Ағат Me eee Aem айа 4% 


Ш к = $38 
CFAX/CFAX 9600 М ене iced! 
PC FAX Card a 
48.000bps or CFAX 95600 wrth а 9.800bps facsimile | 3.5" 720K Floppy Drive E 
modem and an optional 2.4 Hayes compatible - ‚ Gray oc black, 5.25" пошт кл. PN FOD4403 келге : 
modem Fax to any Group Ш Card + Software included Ac MAX/Advanced 
CHS 2000p: 470. 125,77 15, Ma — 286/10 MHz BareBones 
Hand Scanner = tj includes 101 01 ney keyboard, be порру. loppy/HD 
ране to 25°х10° at % ө expands to 
Im 200 dps resoiution Software lows | ML. oe. is Call for Custom Configurations... 
‚ LOW COST COMPATIBLE CARDS • | = FLOPPY DISC DRIVES - | 
АСР Advanced Carde TRA x corola. 1 din a. 20%” NOQAD 360K Мор PCT ы. DQICONICS-.KODAX 
Мост ққа GA £5. Задә Rogpy * 240 140, — NDOALG жо Floppy АТ ы 150P Prude prerija) ne 308 
GENUS UI ы RE Amm boy MDO080€-G 1 2b PM 10 00Р wide сатады 59 |05 Laer 3386. 
бырт} GA. a 10. Ро? Ња 29 55, Жк Fraga, PL aT AT и. ADVANCED ЕРЗОМ OKICATA 
—— пиа ‚ X РС Pepo omnie 144 36. TOSHIDA AMERICA OR Baca ru 00300 дитя Mf 39 шуп 906 
болос] Mum 199) рр с" 199. HP Laert ! b Ram card 390. — 00440131 7 Мех 720€ 129. 74D Васа gy (800 FX2866 ҒХАба (0850 peo ста ВМ т 1209 
m i в. SOAR j'T Vos | UMS «ы 139 РЕ ШЫМ mud 118. tO 050 LOSOD eic сай 
үте” 2%. XT Tutos «805 Я єз а rm а P Іра сари 100, 
e 1 UE x 85Mb Hard Drive | 2:990 a anmone m 
Б E агы тег, 893. . . 
UAT Рава VO card 5 Supe EGA э. Includes EDS! AT Controller... | „а п сы col. — TOSHIBA 
> g E í ^4 
XT.AT (аға изди port 5 ашу «Мына IM. ACP's Special | maru Ies a ЗЕРГЕ a. 
(ТАТ EPROM programmer 148. АТ 396 ыбЮ5. ‘Gary 1498. а Year-End Sale жжгген 524 кра 28 = рағы cody eae §' 79 1006. 
Pray eem ї 24 DAL Ups PEGER !2 "yr vire сей 


AST Advantage АТ 33. 20 МБ Нат: » = 
"< or Rampage АТ Drive Kit с арды 40. E499 d 


c QUADRAM Silver Quad ox | 
ili Ж. 20 Mb Hard Card | | Ку in 


(EE. Arts low low росе, [= "cx Super pat 
ч on саті я not to c Vet 
ШУ ope x ——, ш = 


rt = i 
AST Asesercn LENT АСР = 
Waser 286 512€ ПАН: гш ARA? S Mn 255. 5 lal 
ems ШІ E | рес CITIZEN 
дақылын 2286 9520ж H T 54%. — MAXSTOR STJA JAM Бута e WI ш. Ар, Sale! Е 
Алын алт 206 12K 380. red A. 20M, 79). CIDAS FU Хун 640. 57:51 $ Ue дея 449. 
Pamoage 17786 PET 517% 499. ORCHID Technology н Full м tea ent. кз! ун dera , С 
Rampage 7E 512% 439 Te» Vorb 286 жетісе 799. 1 ыы Qn "4,32 ЛАМ: 42У ym ca D) " MODEMS А 
AS! Sugapa Ж 119. Orta VGA Baz 318. ХТ науа ЫРЫ 7408 сто FEMS fir apace 4 
АП Technosogses тирле 142 257 Gus 400, 50 295 WESTERN DIGITAL 
ЕСА Wende OC М. BAMOGS!SOPCL? МЮ 99€. PLUS Development Pi/2mod 25/00 
А, P ЭА — PARAQUE Ра20 Marcar XO Өле sag, 7 608010 
2400ес се Vocem & VA? S 19%) Айхай 80 м. Р] насам MAG 40. "OR Goto AT 
Super EGAM-Fes 199. ADRA 
Super VOMON 788 344. сом M жр үү T Conse LL al 
Sepe ТОМА 449. e ы 2 
INTEL З е 
носела 6С m ms а DEG ыы бін 244. Tallgrass Technologies 
Axe боз 5/06 Ж 4784. Vt EST cM Dr » NEW! TAPE BACKUP!! Мус 117 мк 5. 
Above Boant 288 AT 512X 379. ле ж Молу Pn SORA 943 
Above Boer 2 512 5/2 475 VIDEO? ‘Yo каш? Wow к, 201702080) 2274. 
ют (5Р0 102. WEGA 218 Moya ses "004000 — 1588 
BAIT (QUUM PS 106 уңа WGA E 
И?) (Am 158, УЛАМ чыл! 548 ioc да" 
| Mono 12 кебе FT. "1 
Q! SPECIAL — P - Seen 2. 
352410724 FEA 14 EGATASA Сақа 365. 
Cordless „Mouse snar 
AON. inciudes д Ns: МОА 14 Colo 410. 
WYSE 
й 
| ИТҮ) 147 итш 349 
> Mana ager M Mouse 3935 eR. ms = 
Heg 149 95 WYSO 14° ытыы ASCH $10 


a MICE . JOYSTICK - KEYBOARDS . 


New! from RAY-O-VAC9 9” 


Advanced PC Keyboards Bus Mouse РОТ АТ “ ти 
5160 Magy CLATswGChacle 98 бега Mouse РОЛТАТ 48 HOD ХАГ 10 басат) 199. Мыса m іші : 
S16° Оту К” Азда | 7% би Моле РС т. — "OO AT 2000 hartge re) » GHI „чег, | АТ Керіс mei Miei, Battery 
Vh T RIO V ю Bus oum eC Parson 106. eJ, - Nj cox "ое 
мили хуа. вы се, 106 | Toshiba Laptops 

44. SPS aP Prenn 100. | The Complete Toshiba family Lotus 1-2-3 ........225. 
NEYTRONICS МЭС Т. ol Laptops from АСР. LA'S Ventu a 
АВК 10! ta AT BT. PC Ысым Кед ҒАТ ES. ін Sourcet ӘПІМГЕ............., 3 
KBi5151 99 ру било 335. — 95/2 Моле srai PageMaker ,.,..... 408. 


Word Perfect ..... 228. 


Box af Look at these бөліс... ACP -- #1 in Toshiba 
10... T-1200F ........ reg. $2099 ......ACP 1399. 


Polaroid® ум 62 д. $4699... МІЛТІЗҮМСН 


miata || бы" | d i MONITOR uas гылымы 


* Advanced Computer Products. Inc. 


Атаа Demet ку Myer * AST + Бресе • Садр * NEC = Оңда“ ғу" Masa * қыз” Тоғым” 969 * Vah 


Mail Order. Р.0. Вох 17329 Irving, CA 92713 for n Service 
Retail: 1310-8 E. Edinger. Santa Ала. СА 82705 Order by Phone! 


NEW PHONE FOR ALL USA 


800-FONE АСР 


800-366-3227 е 714-558-8813 


call for Tar Corporat УРА: S... 
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JDR Microdevices: 


“ 30 DAY MONEY BACK GUARANTEE - 1 YEAR WARRANTY ON ALL PRODUCTS + TOLL FREE TECHNICAL SUPPORT 
* COMPLETE CUSTOMER SATISFACTION + SUPERIOR SERVICE + FRIENDLY. KNOWLEDGEABLE SALES STAFF 


CO-PROCESSORS 


gos? 
0007-2 
0087-1 
00287 
B80287-8 
B80287-10 
92307-16 
ІТ. 20 
00207.24 


ПҮМАМІС RAMS 


SPEED 


STATIC RAMS 


SZE SPEED 
25514 ать 
10244 — 450r» 
1024x4 


PRICE 


б 
m 


ЕТІН 


Lab ated edet 
£525u5 


ЕТ: 


ER 


HMbi31234- 100 — 2621445! 
7 М6-120 104857821 
1 M8-100 10484764! 


ШОН 


552522 


27С101,0 1310729 200ns 
Ж CALL TO CONFIMIE CUARENT PRICES Ш 


ЗО DAY MONEY-BACK GUARANTEE 
TOLL-FREE TECHNICAL SUPPORT 


NCLUDES MANUAL $ SOFTWARE GLADE 


CALL FOR VOLUME QUOTES 
ORDER TOLL FREE 


7415000 TTL LOGIC 


SCSIHOST ADAPTOR #49.95 
A LOW POWER, SHORT SLOT CARD FOR РС COMPATIBLES 


MICROPROCESSORS 


6500 


2235 
258 
4,24 
үз 
* 65 
295 
595 
12.988 
593 
193 
195 
8.95 


4502 
£5020 
4028 


6520 
6522 
б522А 


63454 
6651 
6351A 
* CHOS 


LINEA 


т.072 
т.024 


seezbvasues 


ы» =o 
CEET 


ai i 
BASSES 


ВЕСЬ 


gonn 


0031 


зро А аы эш 
ZIPPMTITHPPRITE 


°з 


ТТЕГІТІТІТІ 


E 
IPFI 


JITPIFIIULIII 


8200 


0243-5 
8254 
9255 


TTIPPRT 


TTTTTTITIT 


_ 


THAT CAN CONTROL UP TO SEVEN SCS) OEVICES THIS 
POPULAR STANDARO OFFERS SPEED, EXPAMOABILITY AND 
THE ADVANTAGES OF USING А DEYICE INDEPEROENT BUS. 


INCLUDES CABLES 


МСТ-5С51 


V-20 SERIES 


SPEED UP YOUR PC BY 10 TO 40%! 


Ш НОН SPEED ADORESS CALCULATION IN HAROWARE 


Ш РМ COMPATIOLE WITH 6068 
B SUPERSET OF 8098 INSTRUCTION SET 


B LOW POWER CHOS 


¥20" 
yir 


5 MM? 


896 


10 МН: 12.92 


ЗЗР 


НЕЕ 


var 
v30 


ҮҮТ 


2g. 
5523 


UEERBBUHRRBERS 


$ мнт 1095 
Bw 115 


AYS-1013 
ÀY3-1015 
TR16902 
2651 
елар 
446403 
#58250 


4516450 {0.56 


КС ТО? 10 9% 
ІСІ. 7640 195 
см 385 
KCMITDOTA 595 
ҚУ 1595 


i 
ТЕТЕ 


ЕТТУ 


ЕЕРЕЕ СЕЕ Н ЫН 


> 
-й 


ЗУБЫЗЕНЕЗЬЫЕЫ: 


Ті 5112 
7419122 
24.5124 
7415124 
74193125 
7418126 
1419192 
74,3133 
741.8128 
741517 
7415139 
7415745 
7415147 
7415148 
74.5151 
74.9153 
74,5124 
7419145 
7415155 
74.5137 
74.5158 
7415160 
74195161 
74.8182 
74.5153 
7415154 
7419165 
7415166 
1415100 
7415173 
74,5174 
7 $175 
74,5191 
"4.31092 
74,5193 
74,8104 
716193 
741 81% 
7443197 
74.527 
TALS HO 


M.. 
PII 


ТЕТЕ 


741 9241 
74,8242 
TALS243 
7413244 
74,8245 
7413351 
7415253 
7418257 
74.9254 
7415259 
741829 
741523 
7418273 
74.5279 


74.5374 
7415975 
7446377 
та 53у 
74,9393 
74,3541 
541 6424 
74L 5640 
та м5 
74.5670 
741 Sha? 
741 9648 
74,8783 
23182821 
201531 
2051.52 


ТІТІТЕГЕТІТІТІТІ!! 


TI 


-ь В aA „ше ad eee lle 
ТҮТТІЗТІТТЕРЕІРІТІІІ 


Z4UU SERIES LOGIC 


ыыт 


19 
т 
19 


ТГЕТТІГІТТІТІТТІТТІТТІГІІ 


T4121 
74123 
74125 
74150 
74151 
7415) 
74154 
74157 
74158 
74161 
таға 
74164 
T4175 
74387 


49 
45 
1.3 


-% 


113: 1141 1- 


Pet ?s5 


748197 
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IFPFELLTA-E LAA 


748112 
745124 
7431238 


ТТІТІТІТІГ 


"ЕЖЕН 


E 


III 


mar ші o wm ын ма шш. а 


ТІТҮТТІТ 


SOLDER STATION WIREWRAP 
Ut. APPROVED PROTOTYPE LARDS 


ADJUSTABLE HEAT GETTING 
FR-4 EPOXY GLASS LAMINATE WITH GOLD PLATED EDGE- 
ante AUN CAHD FINGERS AND SILK SCREENED LEGENOS 


AVAILABLE $2.95 
168-2C 


“а” 


ЗЕ вЕЗваЗЫЬ 


FULL1YEAR 208-614 тарт wim vo DECOR VONT 
WARRANTY ON JDR-FH15V bculiiu > сананы, 
EVERY PRODUCT! | ара ааа 


IBM-PR1 WITH 45V AMD GROUND PLANE 
IBM-PR2 AS ABOVE WITH ГО DECOOIMO LATOUT 


$ gosg 
ERER 


5 
GO RA 


ӚЗ 


POWER SUPPLIES SENDER CHANGERS 


APPLE TYPE SUPPLY 75 WATT SUPPLY | 
Ш APPLE CONNECTOR № UL APPROVED ery i a FEMALE- FEMALE а 
Ш SV @ бА (12V 23А, Ш -5VQ7A «12V ЗА 
SVD UA TOV ФА Бу Ф ЖЮМА 12 @250м^ M СЕ 
GENDER-MT 


FLOPPY DRIVE SUPPLY MICRO SUPPLY | MINITESTER 
Ш 5v 0 25А. 12V Ф 2A, ти, ШІЛ APPROVED 144 WATTS | 
T2V @ ТА M — ' Ш SV GIA IZV @ 4А 
E Sy @ $A = 12V Ф 500МА 
USEC ; ` PS-1554 $29.95 
PS-ASTEC $24.95 


BSRRRERRRR 


WC 146618 5.95  MIS58174 
Mid 56167 68S MSM4I532 


т лалы. анны анын 
SOFTWAR 


в COMPATIBLE WITH ЮМ, APPLE 11. 
ME, BC. ATARI & VIC 20/04 
өс-19 


49% 


UV LIGHT FROM ESCAPING 


Ш ERASES 2 EPROMS IN 10 MINUTES A 
E VERY COMPACT. NO DRAWER 
Ш METAL SHUTTER PREVENTS ы ' 
dim 


INSERT THE NUMBEH OF CONTACTS IN THE POSITION MARKED "xa" ОҒ THE "ORDER ВУ 
PART NUMBER LISTED EXAMPLE А 15 PIN FIGHT ANGLE MALE PC SOLDER WOULD BE 


бөлім. MOUNTING HARDWARE Si 
LITHILM BATTERIES 


№ Gay FOR 296766 COMPUTERS 
@ MOTHERBOARD CONNECTOR 
№ ADHESIVE МЕ САО STRIP FOR 


EASY MOUNTING 
LITHIUM 6.8V 311.96 


LITHIUM-3V 3v СОН TYPE LITHIUM BATTERY ne 
3V-MHW BATTERY HOLDER 1.49 


TERMS КИ OROER $10 00 FOR SePEING AND HANDLING INCLUDE $2 50 FOR UPS 
GROUND AND $3 50 UPS AIR ORDERS OVER 1 LOANO FOREIGN ORDERS May ЕСИ 


JUR MICRÜDEVICES. 110 KNOWLES ORIVE, LOS GATOS, СА 95030 ADDITIONAL SHIPPING CHARGES — PLEASE CONTACT THE SALES DEPARTMENT FOR THE 
LOCAL (408) 865-6200 ҒА) 3T: T 1-1 AMOUNT СА RESIOENTS MUST 'INCLUO£ APPLICABLE SALES TAX PRICES ARE SUMIEC! 
( ) ia FAX (408) 378-8927 TELEX 171-110 TO CHANGE WITHOUT NOTICE WE ARE NOT RESPONSHILE FOR TYPOGRARPHIC AL 
MarcerC oe - ERRORS WE RESERVE THE RIGHT TO LIMIT QUANTITIES AND TO SUBSTITUTE 
ilm. RETAIL STORE: 1256 SOUTH BASCOM WNE., SAN JOSE, CA (403) 947-8881 МАНИЕАСТОРЕЯ йіі MERCHANÜOISE SU&J£CT TO PRIOR SALE A PULL СОР" iO oun 
HOURS М. F 9. 7 ЗАТ 9. 5 SUN 12- à TERMS IS AVAILABLE UPON ПЕОМЕЗТ (TEMS PICTURED MAY ONLY БЕ REPRESENTATiVE 


Ме ORDER TOLL FREE 800-538-5000 


=> COPYRIGHT 1988 JDR MICRODEVICES CONTINENTAL U.S. AND CANADA 


^mi 
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JDR Мстоаем 


Е 

| 
AM'EBRDCODNRPL TERR 
NAA гак 8 тиз сыгын 
rJ tra Гане т [A Ашы и чат: Fy 


es 


‚ 30 DAY MONEY BACK GUARANTEE + 1 YEAR WARRANTY ON ALL PRODUCTS = TOLL-FREE TECHNICAL SUPPORT 
+ COMPLETE CUSTOMER SATISFACTION + SUPERIOR SERVICE • FRIENDLY, KNOWLEDGEABLE SALES STAFF 


169 > 
PROMETLEUS 


SAVE TIME AND TELEPHONE CHARGES WITH A HIGH 
SPEED 2400 BAUD MODEM FROM IOA 
2400 BAUD 
BB AUTO CIAL ANSWER 
Ш SELF TEST ОМ POWER-UP 
Ш TOUCHTONE ОЯ PLASE DUAL ING 
B HAYES А BELL SYSTEMS COMPATIBLE 
@ FULL ОН HALF DUPLEX 
B MIRROR Н COMMUNICATIONS SOFTWARE INCLUOED 
PRO-24 
PRO-12| 1200 BAUD 1/2 CARO 
FRO-24M 2400 RALO FOR ро? 


EXTERMAL 2400 BAUD 

ill 2400/12700200 HAYES COMPATIBLE 

Ш В EASY-TO-READ STATUS LEDS 

@ CALL PROGRESS MONITORING 8 ADJUSTABLE VOLUME 
E 20 PHONE JACK FOR VOICE COMMUNICATIONS 

B REQUIRES SERIAL PORT & CABLE (OPTIONAL) 
PRO-24E $169.94 
РНО-12Е 1200 BAUD EXTERNAL $99.95 


APPLE/MACINTOSH MODEMS 
MACINTOSH 2400 BAUD EXTERNAL A9 ABOVE WITH 
SOFTWARE. 


CABLE AND PROCOM-M 
eta | $199.95 
РАО-24А APPLE ii 2400 RAUO MOOEM £179.95 


РНО-12А APPLE 111200 тор — 


POCKET MODEM 


YOULL NEVER 

ВЕ FAR FROM YOUR 

DATA WITH THIS 8 OUNCE m 

HAND-HELD POCKET MODEM Á 

Ш 12007700 BALO E BATTERY в АС POWER s 

М SERIAL INTERFACE (0825) @ 4 STATUS INDICATORS 
PRO-12P 


KEYBOARDS 


MODULAR CIRCUIT TECHNOLOGY 
ENHANCED STYLE LAYOUT 

Ш AUTOSENSE FOR XT OF AT COMPATIBLES 

B LED INDICATORS @ AUTO REPEAT FEATURE 

Ш SEPARATE CURSOR PAD 

BTC-5339 $79.95 
B4 KEY LAYOUT 

E SOFTWARE AUTOSENSE FOR XT OR AT COMPATIBLES 
B LEO INDICATORS Ш AUTO REPEAT 

BTC-5060 


MAXI-SWITLH KEYBOARDS 
WITH TACTILE FEEDBACK 

MAX-5:339 ENHANCED STYLE LAYOUT 
МАХ-5060 54 KEY LAYOUT 


AUDIBLE “CLICK KEYBOARD 


Ш ENHANCED STYLE a aia 
E LED I(NDICATOHB EN AUTO REPEA 
К-103-А 


$139.85 | 


HANDY SCANNER 


INSTANT SCANNING 
OF IMAGES UP TO 
a” WOE 
М 100, 200,300. 400 DPI 
BOTH DIRECTIONS 
Ш B&W AND 3 HALF. ТОНЕ 
MAES 
B 72 LEVELS OF GRAY SCALE 
Ш HERCULES, CGA AND EGA COMPATIBLE 
@ WCLUCGES HALO DPE AND IMAGE ECITOR SOFTWARE 
H9-3000 


LOGITECH HIREZ 
MOUSE m 


129" 


HIGH RESOLUTION aus MOUSE FOR BETTER RESPONSE 
AND LESS HAND MOVEMENT, IDEAL РОА CAD WORK 

Ш 32006! @ WCLUDES DRIVER, TEXT EDITOR 6 POP UP 
MENUS № НО РАО. POWER SUPP Y 98 PORT REOLIRED 


LOGITECH 3-BUTTON MOUSE 


PC MAGAZINE EDITORS CHOICE! ALL MODELS HAVE 
SERIAL SUPPORT |COMCOM2] 200 ОР! RESCLUTION. 
LOTUS 1235HELL SELF IMSTALLIMCO SOFTWARE AND 
"POINT EO OR 

LMOUSE $79.95 
LMOUBSE-P — SERIAL MOUSE WA OOGIPAINT $99.95 
LMOUSE-BP BUS MOUSE WLOOGIPANT $99.95 
LMOUSE-BPL BUS MOUSE W/PUBLIEHRER РКО $139.95 
LMOUSE-BPC BUS MOUSE WLOGIPAINTTAD $189.95 


FALL OUR 24-HOGUR BBS 


(408) 374-2171 


JUN"E ELECTRONIC BULLETIN BAAD OFFERS 
TECHNICAL SLPPORT, AAD HORE 


CITIZEN PRINTER 


. prg 


A RELIABLE. FAST AND 
ALL 


@ 6 PIN ООТ MATRIX PAINT HEAD 

B 180 CPS DRAFT МӘСЕ, 28 CPS MLO MOOE 

E CENTRONICS PARALLEL INTEAFACE, SERIAL OPTIONAL 

E DUAL PITCH, DOOUBLESTRIKE, ITALICS а SUPERSCRIPT 

Ш EPSON FX А КАМ QRAPFHI 5 

Ш COMPRESSED, EXPANDED А EMPHASITED PRINT 

E DOT ADORESSABLE GRAPHICS WW SIX DENSITIES 
CITIZEN- 1800 

RC-180D REPLACEMENT RIBBON САЯТЯШИЗЕ 5.95 


MOLDED CABLES 


CBL-PRINTER PC PRINTER CABLE пе 
CBL-PRINTER-25 AS ABOVE . 25 FOOT $15.95 
$15.94 
0825 MALE ТО 082$ MALE $9.95 
0825 MALE ТО 0025 FEMALE — $9.98 

У PIN TO 25 PIN SERIAL 

KEYBOARD EXTENSION 

38 PIN CENTRONICS 4M 

20 PIN HARD DISK CABLE 

34 PIN HARD DISK CABLE 

34 PIN DLIAL НАНО OMSK 
37 PIN EXTERNAL FLOPPY $9.98 


k CASE-JR 


VGA 
COMPATIBLE 
PACKAGE 


E FULLY VGA EGA 
CGA. HERCULES 
& MONOCHROME 
COMPATIBLE 


NEL MULTISYAC ff 


М AUTO FREQUENCY ADJUSTMENT 
Ш БЕСОХЦТЮН AS HiGH AS #00 X560 


5599.95 


CASPER EGA 25399. 95 


B 649 X 209/350 RESOLUTION 21 МАА COT PITCH 
E ua BLACK MATRIX SCREEN 16 COLORS 


CASPER НЕН 9279.95 


E COLOR GREEN AMBER SWITCHES 39MM DOT PITCH 
Ш 640 X 240 RESOLUTION® 14* NON-QLARE SCREEN 


SAMSUNG МОЛО 8129.95 


B 12 NON GLARE LOW DISTORTION AMBER SCREEN 
Ш 720XJ50 RESOLUTION. № SWIVEL BASE 


MONITOR STANDS 


MODEL M3-100 $12.95 
№ TITS AND SWIVELS 

MODEL MS-200 $39.55 
@ Yu TS AND SWIVELS @ GULT IN SURGE SUPRESSOR 

E INDEPENDENTLY CONTROLS UP ТО 5 AC OUTLETS 


TUWER CASE 


SAVE DESKSPACE AND ADD 
STYLE TO YOUR OFFICE WITH 
ыт ЗАЕҒК UPRIGHT DESKSN 
№ ACCOMOOATES ALL 
MZES OF MOTHERBOARLDS 
250 WATT POWER SUPPLY 
INCLUDEO 
MOUNTS FOR 3 FLOPPY 
& 4 HARD CAVES 
TURBO 8 ВЕЗЕТ SWITCH 
SPEED DISPLAY, POWER 
& OK LED'S 
MOUNTINQ HARDWARE. 
FACEPLATES & SPEAKER 
WCLUDED 
CASE-100 


CASE-FLIP FOR всей MOTHERBOARDS 
CASE-SLIDE FOR 8088 MOTHERBOARDS 
CASE-TO FOR 296 MOTHERBOARDS 

MiNI-286 МИРСАМЕЯ SUPPLY 


135 WATT 110/220V $59.95 
E UL APPROVED 
Ш M XT COMPATIBLE 
№ «SV 15А 512 4 2À. 
"БҮ БА 124 SA 
09-135 
РЯ-150 150w t10/220V 


200 WATT 110/220 

Ш UL APPROVED 

Ш IBM AT COMPATIBLE 

B «5v 22А 32V ВА. 
M SA, tY SA 

PS-206 


PS-250 230 WATT 110/220% $129.95 


JOR MiCRODEVICES AND THE JDA MICRODEVICES LOGO ARE REGISTERED TRADEMARKS OF JOA MICRODEVICES (HM. АТ PS АКЕ FRADEMAREKS OF INTERNATIONA, BUSINESS MACHINTS 
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144 MH З Чә 


DRIVE 
^ 


149 
S ULTRA HIGH DENSITY | hac À 


E ALSO WORKS WITH 720K DISKS 
ҒОО-1.44Х BLACK FACEPLATE 
ҒОЮ-1.44А BEIGE FACEPLATE 


ИР HEIGHT FLOPPY DISK DRIVES 
FD-55B 5-14^ TEAC DS/DO ЖК 

8-14" TEAC OSHO 1 2м 

514^ FUJITSU DS/DO WOK 

5-14" FUJITSU ОЗИНО 1.2M 

5-14" DS/DO 360K 

5-1/8" DS/HO 1 2м 

1/7 MTSUBISHI DES/DO(IETOE) 

3- 1/2" MITGUDISHE ОЛСЕ АС) 


TAPE HACK-LI DRIVES 
ARS240X ARCHIVE TAPE DRIVE -XTA & ATS 
ARSS40A FASTER TAPE DRIVE ‚АТВ ONLY 
ARTO А0 МО TAPE CARTRIOGE S 


DISKETTES 

BOX OF 10 5-14" 300K DE/DO 

BOX OF 10 5-14" 1 2 MB 05440 

BOX OF 10 3-1/2^ 720K DEDO 

BOX ОЕ 103-1277 144 MB OSHO $40.05 
М-МОЛИНАК 360K оо (MIN 50 DISKE) EA. 49€ 


DRIVE ACCESSORIES 
FD-ARAIL MIG. RAILS FOR AT COMPATIBLE 


30M6 ALL | 5Т-238 


60MB ALL | ST-277 
М2561А 
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u 


320 X 200 IN 258 COLORS 
Бай X 480. BOO X 600 IN 15 COLORS 
BO X 25, 132 X 44 TEXT MODES 


UTILITY SOFTWARE INCLUDED 


BY MODULAR CIRCUIT TECHNOLOGY 


SUPPORTS STANDARD DIGITAL А ANALOG MONITORS 


INTERFACE CARDS 


HARD DISKS 

Whatever your hard disk needs, we have reliable, 
high quality Seegete drives at the lowes prices 
available. Buy them alone, or with an МСТ disk 
controller for even greater savings! 


AVG. DRIVE 
SIZE — [MODEL | SPEEDIHEIGHT | ALONE 
65 ms | Най 


NEW! SIGMA VEA CARD 


Your products and prices have hapi ua coming 
back now for two years. keep up the good work.” 
-PD Sterling Heights, 2 


"ulli соога іс do businese sith vou whenever 
wecan" Јале Hillegese, Minneapolis, МИ 


*_W will not һевішіс to order anything fram JOA 
—beceuse | chow your policy ім jo sim Behind 


100% REGISTER COMPATIBLE WGA DISPLAY CARD 
УСА. EGA CQA, НОС А МПА COMPATIBLE 


^l found Жи tuch support io be 
heipéul and honest." PALO. Mendon NY 


yy 


DISPLAY ADAPTURS 


MOAVDCHROME GRAPHICS 959.95 


TRUE HERCULES COMPATIBILITY SUPPORTS LOTUS 1.2.3 
B PARALLEL PRINTER PORT CONFIGURES AS LPT! OA 
LPT? @ USES VLSI CHIPS TO ENSURE ЛЕНАВАПУ 


MCT-MGP 


DRIVE CONTROLLERS MULTIFUNCTION CARDS 
FLOPPY DISK CONTROLLER 029.95 MULTI VO FLOPPY CONTROLLER 879.95 
SINGLE SLOT CONTROL OF A PERFECT COMPANION FOR OUR MOTHERBOARDS 


d FLOPPIES 
B INTERFACES UP ТО 4 FOGE TO AN IBM РС ОА 
COMPATIBLE Æ SUPPORTS DOODO AND GS QO Wi DOS 32 
MCT-FDC 


T.P MB FLOPPY EDA'TFEOULLER 269.95 
ADD VERSATILITY AND CAPACITY TO YOUR XT 

B S'UPPORTS 2 DRIVES, CAN MIX ЭОК AND 12 MB 

E ALLOWS DATA TO FLOW FREELY FROM ХТЗ ТО ATS 
MCT-FDC-1.2 


FLOPPY (HARD CONTRE Е ЕН 9179.95 
ХТ SYSTEM SHOAT OF SLOTS? THIS САНС FREES ONE UP! 

@ INTERFACES UP TO 2 FODS А 2 HOOS. CABLING FOR 2 
FDO!HDD Æ SUPPORTS BOTH DS DD & 0500 W/DOS 3 2 
MCT-FH 


236/386 FLOPPY (HARD 97453.95 
FLOPPY: HARD NSK CONTROL IM А TRUE АТ DESIGN 

E SUPPORTS UP TO 2 360K /720K/ ! 2 MB РОО 

E SUPPORTS 2 HDDS USING STANDARD TABLES 
MCT-AFH 


B SUPPORTS UP TO TWO J60K FLOPPIES. 720K W 00S 32 
Ш SERUL PARALLEL, GAME PORT, CLOCK/ CALENDAR 
MCT-MNO 

MIO-SERSAL—2HMD SERIAL PORT $15.95 


MULTI PO CARD 2559.95 
USE WITH MCT-FH FOR MINIMUM OF SLOTS USED 

E SERIAL PORT, CLOCK CALENDAR WITH BATTERY 

№ PARALLEL PORT ADDRESSABLE AS LPT! OA LPT? 
мст-ю 


286/306 MULTIFUNCTION 9139.95 
ADOS UP TO 1 MB OF RAM TO YOUR АТ 

№ USER EXPANDARE TO 1.5 MB ОВ Л MB WITH OPTIONAL 
РИЗСУВАСК BOARD (OK INSTALLED) № INCLUDES SERIAL 
AND PARALLEL PORT 


МСТ-АМҒ 

MCT-AMF-MC PIGGYBACK BOARD .95 
AMF-SERIAL 240 SERIAL PORT 4.95 
266/386 MULTI IO CARD 59.95 


USE WITH MCT AFH MINIMUM OF SLOTS USED 
Ш SERIAL, PARALLEL АМО GAME PORTS Æ USES 16450 


EEA ADAPTOR 69.95 


100% ЮМ COMPATIBLE PASSES ТӨМ EGA DIAGNOSTICS 
Ш ХАК OF VIDEO RAM ALLOWS B40 K 380 IN 16 OF БА 
COLORS Ш COMPATIBLE WITH COLOR ANO MIONO- 
CHROME ADAPTORS @ HERCULES COMPATIBLE 
MCT-EGA 


COLOR GRAPHICS ADAPTOR 943.95 
COMPATIBLE WITH IBM GRAPHICS STANDARDS 

Ш SUPPORTS RGB. COLOR. & COMPOSITE MONOCHROME 
@ 640020 X 200 RESOLUTION, LIGHT PEN INTERFACE 
MCT-CG 


MUONUGRAPHIUS MLPTI HU ФИН.75 | 
TOTAL SYSTEM CONTROL FROM А SINGLE SLOT! 

@ CTRL 2 FLOPPIES, SERIAL, PARALLEL, GAME PORT, 
CLOCK CAL Ш FUN COLOR GRAPHICS SOFTWARE ON А 
MONOCHROME MONITOR 

MCT-MGMIO 


266/386 MONOGRAPHICS VO 299.35 
VIDEO DISPLAY AND UO FUNCTIONS IN ONE CARD 

В 720 X 348 RESOLUTION, 80 & 132 COLUMN TEXT 

@ PARALLEL . SEHIAL 4 GAME PORTS 


HARD DISK CONTROLLER #79.95 ынд SUPPORT CHIPS FOR HIGH SPEED OPS MCT-MGAIO NER 
HAAD DISK CONTROL AT AN ECONOMICAL PRICE МСТ-АЮ — con 

Ш SUPPORTS 16 DRIVE SIZES INCLUDING 10.20.20 А 40 MB ANK-SERIAL 260 SERIAL PORT $24.95 a 

Ш DIVIDE | LARGE DRIVE INTO 2 LOGICAL DRIVES е» UNTER? 

Барчу MEMORY CARDS RGAN" care 

RLL CONTROLLER 999.95 576K RAMCARD 253.95 [ВА к" у 

TRANSFER DATA 57», FASTER А CONTIGUOUS MEMORY SOLUTION IN A SHORT SLOT one d 

E SUPPORTS ЦР TO 2 ALL HARD DRIVES Ш USER SELECTABLE CONFIGURATYOM UP TO 78K өлі a ers pom" 

Ш DESIGNED FOR XT COMPATIBLES B USES 54K А 258K НАМ CHIPS (OK INSTALLED} gm газе. Nd d 

MCT-RLL MCT-RAM бк C UM, MUS мю 
286/386 FLOPPYHARORLE 9199.95 EXPANDED MEMORY CARD 129.95 e vU Ve EP ж 


IMPROVE SPEED AND STORAGE ОҒ YOUR АТ COMPATIBLE 
E SUPPORTS UP TO 2 HLL HARD DISCS AND 2 FLOPPIES 
E SUPPORTS 360/720: 1 2 MB FLOE'PIES IN £257 & 2 57 


MCT-AFH-RLL 


MCT-EMS 
MCT-AEMS 286/386 VERSION 


JOA MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, CA 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


RETAIL STORE: 1256 SOUTH BASCOM AVE., SAW JOSE, CA (408) 947-8831 
HOURS: M-F 9-7 SAT. 9-5 SUM. 12-4 


MMS ORDER TOLL FREE 800-538-5000 


ЫЕ 
—— 25. COPYRIGHT 1988 JOR MICRODEVICES 


= 
ete = 
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ZMB8 OF LOTUS INTEL MICROSOFT MEMORY FOR AN XT 
Ш COMFOAMS TOLOTUS INTELEMS Æ USER EXPAND 
ABLE TO 72M Ш CAM BE USEO AS EXPANDED OR 

CONVENTIONAL MEMORY, ЛАМОСК AND 


GPOOLER 
$139.95 


TEHMS Midi jui Саг Е pd ЕТЕП Ge, LND д Ба іі det LEE 17 50 FOI LIP 
GROUND AND £1 5i UFS мН ORDERS OVER LB. iip С IC сыни RS мат BEQUIBE 
ADDITIONAL SHiPPINU CHARGES = MEAS CONTACT THE Башк DE РАТЫ ҒО Ге 
AMUNT СА BESIDERTS MUG INCLUDE APPLICABLE SALIS ТАД РИН РЕ SO rc 
ПО CHANGE WITHOUT БОЕ WE ATE NOT RESON FCHT УСН А ЕНН АІ 
ERRORS WE WESEHVI THE MICHT TO LIMIT GUAN TTET AND TOC БІЛЕНТІТІШІІ 
MANLIIFACTUHEBR ALL MEHCHANDIST SiMLIECT TO PARR SALE A FLL СОРТ DE Cad 
ТЕН (5 AVAILABLE НЕРОН БГІГТГЕ>7 ITEMS -РЕСТИНҒЕФО MEF DALY ШЕ REPRE SERTATEI 
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BUILD YOUR OWN SYSTEM! 


OVER 20,000 JDR SYSTEMS HAVE ALREADY BEEN БІЛІК EASY ТП ASSEMBLE IN JUST 2 HOURS WITH 
A SCREWORIVER. SAVE MONEY AND LEARN MORE ABOUT YOUR COMPUTER AT THE SAME TIME! 


TURBO 4. 77/8 МНЕ 


B XT COMPATIBLE М NORTON 5117 М 47707 В MFG OPERATION WITH 8088 2 АМО OPTION 
AL 8087-2 CO- PROCESSOR № FRONT PANEL LED SPEED INDICATOR ANO RESET SWITCH SET 
SUPPORTED № CHOOSE MORMAL'TURBO MOOE OR SOFTWARE SELECT PROCESSOR SPEED 


MCT-TURBO 
MCT-XMB STANOARD MOTHERBOARD .. 


10 MHz TURBO SINGLE CHIP BDOBB 


VIDEO INSTRUCTIONS 


"ЖЗ, ун кат PURCHASE 

A JOR EXCLUSIVE! 20-MIN. VHS OR 
BETA TAPE SHOWS YOU STEP-BY-STEP 
HOW TO BUILD AN XT COMPATIBLE 
SYSTEM. WO KIT 949.95 


12 MHz VIINI-PHB 


1232” 


E 12 MHZ MINI 286 MOTHERBOARD Ш 5124 НАМ 
MEMORY Æ MINI CASE WITH POWER SUPPLY 

Ш 84 KEY KEYBOARD № MONOCHROME MONITOR 

Ш 12 ма FLOPPY DRIVE @ FLOPPY | MARD CONTROL 
Ш GRAPHICS ADAPTOR 


599.95 


Ш X1 COMPATIBLE @ NORTON 512.1 № USES LESS POWER, IMPHOVES RELIABILITY Bl KEY 


SELECTABLE SPEED, 4.77 MHZ ОН 10 MHZ № 23 TIMES FASTER THAN А STANDARD № RESET 
SWITCH. ant er АМО SPEED ‘POWER INDICATORS SUPPORTED 


MCT-TURBO-1 


202865 6110 МНЕ 


Ш АТ COMPATEAE Ш LANDMARK AT SPEED ІП MHZ li HORTON 51 103 


8-ВІТ, SX 16-17) № HARDWARE SELECTION ОҒ 
E SOCKETS FOR ТМВ OF НАМ AND 80287 № ON 
Ш KEYLOCK SUPPORTED ig RESET SWITH 
MCT -266 


п? MHz MINI- 286 


Ш AT COMPATISLE М LANOMARX AT SPEED 132 MHZ li NORTON S111 & № & MHZ. 10 Мне 
irt WAIT STATE). 12 MHZ (7 WAIT STATE) E ZYMOS ASICS FOR FEWER CHIPS, GREATER 
НЕЦАВДІТҮ № SUPPORTS 512K-1024K MEMORY @ RECHARGEABLE HIGH CAPACITY NICAD 
BATTERY lf 5Jx 15-BIT SLOTS. TWO B-BIT SLOTS @ MOUNTS IN STANDARO XT CASE 


MCT-M2BB-12 
"  MCT-M286 6 10 MHZ MIN! 80286 BOARD 


1G MHz 
MYLEX 


$279.94 
Ш 83.075 (TWO 
PANEL LED INDICATOR 
BATTERY BACKED CLOCK 


Ii Miz MYLEX JBE 


№ 1 MB RAM ON BOARD № B SLOTS (TWO B-BIT SIX 16-647) № USES AMI BIOS 
8 JPPA 


Ш SUPPORTS 00267 MATH CO-PROCESSOR 
№ 64KB CACHE FOR NEAR © WAIT STATE ЖР 20 MHZ VERSION AVAILABLE 
MY-386MB 


ІП MHz TURBO BUBB 


5 661 00 


B IHCLUDES SERIAL PORT. 2 PARALLEL PORTS. CLOCK 
CALENDAR AND GAME ADAPTOR Ш RUNS COLOR 
GRAPHICS OA A МОМОСНИОМЕ MONITOR 

EH MOTHERBOARD № 258K НАМ MEMORY Ш 135 WATT 
POWER SUPPLY № CLIP. TOP CASE @ ВА КЕТ KEYBOARD 
B 360K FLOPPY DRIVE Ш MONOGHRAPHICS LO CARD 

Ш MONOCHROME MONITOR 


1G MHz 1 Mb 386 


“348% 


Ш MYLEX 386 MOTHERBOARD № 1 ЫВ AAM ON BOARD 
@ 200 WATT POWER SUPPLY W CASE Æ ENHANCEO 
KEYBOARD № ' 2 MB FLOPPY DRIVE. № FLOPPY AMARD 
CONTROLLER № MONOGRAPHICS CARD 

Ш MONOCHROME MONITOR 


$7599.00 


TS 80287 WITH ADAFTOR 


MINI 286 


7149" 


B LANOMARK AT SPEEO 232 MHZ № NOHTON 51 167 № 6AKB HIGH SPEED DIRECT MAPPED 
STATIC RAM CACHE № Т MA DA 2 MB MEMORY ON STD. MEMORY BOARD Æ UP TO 8 Ма 


4399.95 
MY-386 JH 


MY-396JR-M 


$389.65 


THE IDEAL SYSTEM FOR DEVELOPERS. ALL 
MODULES USE A COMMON HOST ADAPTOR CARD 


HOST ADAPTOR CARD 929.95 


Ш A UNIVERSAL INTERFACE FOR ALL THE PROGRAMDA 
MODULES Ш ИЗЕН SELECTABLE ADDRES- 
SES PREVENT ADDRESSING CONFLICTS Ш МЕВА ОВЕН 
SOFTWARE PACKAGE № INCLUDES fe CABLE 


MCT-MAC 


L'WIVERSAL MODULE $499. 5:9 


E PHOGRAMS ЕРНОМ5. EEPROMS, PALS, BI-POLAA PROMS 
8748 & 8751 SERIES DEVICES E TESTS TTL, CMOS, DYNAMIC 
& STATIC RAMS 

MCT-MUP 


DIGITAL IC MODULE 29.95 


Ш TESTS TTL, CMOS, DYM. 4 STATIC НАМ Ш AUTO SEARCH 
МСТ-ЫҚ: 


JDR Microdevices” 


JOR MICRODEVICES. 110 KNOWLES DRIVE. LOS GATOS, СА 95030 
LOCAL (408) 866-6200 FAX (408) 378-8927 TELEX 171-110 


COPYRIGHT 1988 JOR MICRODEVICES 
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BBS (406) 374-2171 


OF 32-НІТ MEMORY ON PIGGYRACK MEMOR 
WITH 32 BIT EGA SUPPORT Æ SOCKETED FOR MDAT MATH CO PROCESSOR @ ONE BS-BIT, 
РОМА 15-ВІТ АМО ONE 32-BIT SLOTS @ CALLAS CMOS CLOCK DEVICE ON BOARD W ВАТТ 
(MEMORY CARD REQUIRED} 

MY-38G6JH20 20 MHZ VERSION ...ccrercscerrrrsececeesercrsenerpesesenrerminerrrsansaneeinenracess 18506,00 
1 TO 2 ма MEMORY CARD (REQUIRED) OF INSTALLED 

MY-385.R-MB8 846 PIGGYBACK MEMORY BOARD OK INSTALLED , 


Y BOARG, FOR TOTAL OF 10 MB № AMI BIOS 


ЕРНОМ МОГИЛЕ өт. 95 
@ PROGRAMS 24.32 PIN ЕРАЮМС. CMOS EPOOMS AMD 
EEPROMS FROM 16K TO 1024K 

MCT-MEP 

MCT-MEP-4 FOUR-EPROM PROGRAMMER ......... "ir 
MCT-MEP-B EIGMT-EPROM PROGRAMMER 


PAL MODULE 


i PROGRAMS MMI, NS, TI 20 & Тр 24 PIN DEVICES 
МСТ-МРІ. 


аған MODULE 9979.95 


№ PROG. 8741, 8742 6748, 8748 А 8750 EPROMS & PROMS. 
MCT -MMP 


BI-POLAR MODULE 8259.95 


Ш PROG AMD. ММ, №5. TI & SIGNETICS ВІ.РСХАН PROMS 
МОТ-МЕР 


R TOLL FREE 800-538-5000 


CONTINENTAL U.S. AND CANADA 
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6800 


Family Development 
Software 


Comi» our sofiwarg and your editor for ә powerful 
симат: systam Our C-Comqnlers feature a complere 
implementation (excluding bit heids) of the lenguage 85 
descnbed by Көтірап & Ruche end yields 30-70% 
shorter code (han other compulers Our Motorola 

сотратінғ Assemiters feature macros and conditional 


LO yet IN 47904-2993 | 


42 8428 or [800] 742-5809 | 


PROGRAMMERS 
FOR IBM PC/XT/AT 


E Select Device with vender name & гуре number directly | 
Ш Enable user іс set up Program Pulse Width Vpp Voc 

Over-program Pulse Width & lierabon Counts 
Ш Capable of set & 8/16: 32-0435 wide— word programming 
ұРФОСА Adapter & cable installs m PC for 

connectng programmer exlernaly 

EPA)! тоски 1М4%5 ЕРНОМЗ programmer 
к:  8socket 1M-bts EPROMs programmer 

6003 1-оске MCS-48 micros programmer 

Е 1-sochol MCS-5T micros programmer 
РЕЯ 4-sockets 1M-bas EPROM programmer 
AT-101' EPROM Eraser erases 30 Z4-pan ICs 


Xender Іі rporation 

2614 KENNEDY Ji | ДЕЧҮ (ЛҮ. \) 
' TH. 2014411 Th 910240 1444 CHAMPION 
Xender Fa Wh ЯКТЫ 
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Advertise your 
computer products 
through 
BYTE BITS 
(2" x 3" ads) 


For more information 
call Dan Harper at 
603-924-6830 


BYTE 
70 Main St. 
Peterborough, NH 03458 


| DIGITAL OSCILLOSCOPE 


в 
ЗАН of t, 0 100 
si- 10V. Bv, $0Om¥ ЗОтМ 

S coran tme 


* Gympe Hod lov pecan гвал 

к ctt 
* LU 
* орвол омела 12 04 амор Output. acd $100 


01096МР -— $199 
* ара Маса, ute Ghiy 1 «іу in PC 

4 аталар coments 44 oyiputa Ю Гер Current, 

Mig йара open cobedor outputs (NONA. SOV) ада $50 


АЛА boards hane а user Manual аталап ath Bounce 


demo 
code т Pascal BASIC, C and а one ye egrramy 


JB COMPU-TRONIX 
3818 М Wadsworth Blvd. 
Wheat Ridge, CO 80033 


(303) 425-9586 


Сай to FREE САТА СК өссері ВАСЛАЗА оғыз 


SAFEWARE® Insurance provides full 
replacement of hardware, media and 
purchased software As little as $39/yr. covers 
* Fire * Theft • Power Surges 
• Earthquake е Water Damage • Auto Accident 


For information or immediate coverage cal! 


1-800-848-3469 


іп Ойо call 1-614-262-0559 


SAFEWARE., The Irisurance Agency inc 
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TRANSLATE BASIC 
TO PASCAL 


P.TRAL, 

Woodchuck 

Industries 

program for IBM 

PC and MS-DOS 

compatibles 

translates —— жт ты. 
Microsoft BASIC 

source code to Turbo Pascal source 
Comes with full documentation and 
tutorial $179 00 


P-Tral 15 also available for the 
Apple 11 series Write or call for more 
details 


% 


и. М 10011 
7) 206-649 / 924-0576 


WESI 17 


WOODCHUCK INDUSTRIES, INC. 
T . a 
ҮЙЛЕР HE а nN 
i 
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for Turbo Pascal 4.0, Turbo 
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B OATASAFE 


5.25" 08/00 
B MAXELL 
B VERBATIM 


| ом) В00-426-0267 Fax 
201-892-5655 201-652-5186 


PRINCETON 
_ DISKETTE 


> 


"RÀ 


F ontStyle 


MS C, Quick 

С... You can use it with the BGl-Interface | 
from Borland or with nearly every compiler 

with graphic capabilities. FontStyle, the 

editor for outlined fonts makes the output 

of formulas, symbols or new fonts as casy as | 
pulting a string on the screen. 


Get your FontStyle for 49.998 


Xetec, Inc. 2804 Arnold Rd, 
Salina, KS 67401, 913-827-0685 


IEEE- 


Easiest IEEE 488(GPIB/HPIB) 
Interfaces for your PC, PS/2, 
Macintosh, HP and more! 

е Controllers ы 

ғ Converters 

‚ Extenders 

* Buffers 

* Boards 


Please see our ad 
on page 208. 


Call or send { 
for your FREE 
, Technical Guide 


(ЕС! | (216) 439-4091. 


| Таба» BSCR • Раз (216) 438-403 
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EDITORIAL INDEX BY COMPANY 


Index of companies covered in articles, columns, or news stories in this issue 
Each reference is to the first page of the article or section in which the company name appears 
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DEPARTMENT OF DEFENSE ....... 11 
962  DEPARTMENTAL 
TECHNOLOGIES .......... еды 


B Y T E * NOVEMBER 1988 


INQUIRY # COMPANY PAGE 
TECHNOLOGIES .............« 135 
779 ENGINEERING SOFTWARE 
СОМСЕРТ6....................... Е. 
EUROPEAN COMMUNITY 
COMMISSION .......... y 11 
ТІЗ FALK DATA SYSTEMS................67 
888 GIBSON RESEARCH .......... 105, 237 
940 
TS EAM RR 67 
890 СІМРЕІ.5ОЕТҰАКЕ.................229 
GLOCKENSPIEL .......... ИЕ i 
942 GOLDEN ВОМ......................... 105 
70 GW INSTRUMENTS ees 67 
Ей) o Men MERE 67 
|| ТТ... ———M— 
HAY DEN BOOKS............ ен 51 
HUGHES RESEARCH 
LABORATORIES ................... 311 
HUMAN DEVICES...........301 
IMPERIAL COLLEGE ...............387 
966 INDEX TECHNOLOGY ............ 135 
INFORMIX ...................0 
Wi ІНМОВ.................................. 320 
INSIGNIA SOLUTIONS ............... И 
INSITE PERIPHERALS ............... T 
944 1М$ТАРГАМ............................1Ё0 
762 ІМТЕІРСЕО...........................67 
ITHACA 5ОЕТМАКЕ................. 287 
JAPAN COMPUTER EDUCATION 
DEVELOPMENT CENTER ........ 11 
842 3А$МЇМЕ............................ ‚.,.139 
843 
Ей оз О В 
852 КЇМЕТЇС$....................›..........› OF 
КОРАК... аеннан И 
768 КОЮТА...................................67 
887 ІЕУСО......................213,287,320 
956 
LINN PRODUCTS .................›...340 
938 — LOCUS COMPUTING ........... ....105 
793 ІОСІ8ТІОМЕІММ.................... 67 
788 LORD PUBLISHING .................«. 67 
765 МАРСЕ NETWORKS ................. 67 
780 — MATHSOFT ........ eene esas 67 
756 MAXIMUM STORAGE .......... 11,67 
MCGRAW-HILL ВООК............... 399 
77 MICROSOFT .......... 67, 127, 147, 363 
958 МІСКОЯАҮ...................... 287, 320 


MIT PRESS ..............................51 


INQUIRY # COMPANY PAGE 
769 MSC TECHNOLOGIES .............. 4.67 
B5] NEC HOME ELECTRONICS......... 89 
852 
NESTOR .... А —— |. 
BNET sna eicit Ie arr ag ei etu o ТУТУ 158 
947 NORTH AMERICAN MICA ......... 180 
МОКТНСАТЕ.................. — 254 
NTH GRAPHICS ......................287 
Loo ae — s 
840 — 1STAID SOFTWARE .................. 139 
PACIFIC BELL ........... ja eia aia 153 
PARALLEL SYSTEMS 
TECHNOLOGY ...............-.....29/7 
786 — PAUL MACE SOFTWARE ............ 67 
760 PERFECTEK .............. —— 67 
B56 PETER NORTON COMPUTING...., 89 
785 PHOENIX PHIVE SOFTWARE...... 67 
792 POLYGON.. —— REY sd 
PRENTICE- HALL mdni NONE T E 51 
963  PRODEX DEVELOPMENT .......... 135 
946 РКОЈЕСТКОМІХ ..... —— m 
RELATIONAL TECHNOLOGY ..... 11 
ВНЕ o m —— — ШД 
802 RESPONSIVE SOFTWARE.......... ‚ 67 
797 S. Н. MOODY & ASSOCIATES...... 67 
SANDIA NATIONAL 
LABORATORY ............... 275, 301 
SCIENTIFIC COMPUTING 
SILICON GRAPHICS ................., |l 
J6 SOFTCORP ./........................ 80 
945  SOFTRAK SYSTEMS .................180 
855 SPIRIT OF PERFORMANCE........ ‚89 
787 STATE OF THE ART ................... 67 
841  SUPERMAC SOFTWARE ............ 139 
2 SRAM  ———— 105 
BUTS. uda iron ске ав 11 
950  SYMANTEC........... ‚. 135, 180 
961 
943 SYSTEMS COMPATIBILITY ........105 
THE PARLOG GROUP 
ЗЕСКЕТАЖТҮ..................... ....387 
THINKING MACHINES ....... -—ÀÁ 
791  3XUSA............. ЖОЛУ ГҮ iA 
TOPOLOGIX .............. — онай 301 
799  TRANSPOWER ......................... 67 
939 UNIVERSAL DATA 
MANUFACTURING ............... 105 
37 ІЛКОВОТІС5........................... 105 
VIDEOTEX INFORMATION 
ASSOCIATION ...................... 153 
752 WANG LABORATORIES ............. 67 
790 WORDPERFECT ........... —À 67 
755  XECOM. 67 
tiir ————— —— П 
753 YAMAHA MUSIC ...................... 67 
960 ZENITH DATA SYSTEMS ...... 11.320 


COMING UP IN BYTE 


PRODUCTS IN PERSPECTIVE: 


Аз we go to press for November, here is the tentative lineup of articles on 
tap for December. While last-minute changes or delays can always occur, the 
following are those pieces we plan to bring to you. 


In the front of the book, as usual, wil] be the Microbytes, Nanobytes, and 
What's New Sections, along with Short Takes— next month on new lan- 
guages, add-ins, printers, and more. Putting in their usual appearance will 
be columnists Jerry Pournelle, with Computing at Chaos Manor; Ezra Sha- 
piro, with Applications Plus; Wayne Rash, with Down to Business; Don 
Crabb, with Macinations; Brock N. Meeks, with COMI:; and Mark Minasi, 
with OS/2 Notebook. 


First Impressions for December wil! include a look at a new relational 
database and a new 80286 laptop. 


The Product Focus for December will look at low-cost plotters. Over 20 
plotters were assembled at the BYTE Lab and put through a series of stan- 
dardized tests. Every size and configuration, from desktop to free-standing 
to wall-mounted, were given a thorough going-over by our lab staff and tech- 
nical editors. 


System reviews will include the Sun 386i and the Dell System 220. Both are 
80386-based systerns that, in their own ways, should be of interest. 


The Quickeapture board from Data Translation will be the focus of a hard- 
ware review. It is a black-and-white image capture card for the Macintosh. 


In software reviews, we look at Merge 386, a DOS/Unix hybrid from Lo- 
cus, and Slick, a text editor from MicroEdge. 


Application reviews include Lotus Agenda and MacDraw II. 


IN DEPTH: 


Our In-Depth section deals with groupware in December and includes the 


following articles: an overview on collaborative work systems, groupware 
versus local-area network applications, artificial intelligence techniques in 
groupware, and a roundup of groupware products. 


FEATURES: 


We'll have Ciarcia’s Circuit Cellar and Rick Grehan's Some Assembly 
Required for hardware and software constructionists, respectively, 
Additonally, we'll have pieces on open look Unix, writing tidier Pascal 
code, and avoiding the fallacies of believing everything your calculations 


tell you. 
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| In today's fast-paced society, shop- 
ping by mail or phone has become а | 
popular, time-saving way to purchase 
many products and services. Most 
people enjoy receiving caralogs and 
other direct advertising, informing 
them of whar's available through 
the mail. 


You can obtain a free booklet called 
"Shopping at Home: А Consumer 
Guide" by sending your name and 
address to the Consumer Services 
Department of the Direct Markeung 
Assocation. The booklet provides 
the necessary informanon to make 
informed purchase decisions. 


However, some people are not inter- 
ested in receiving advertsing mail 
and the Direct Marketing Associa- 
поп’; Mail Preference Service (MPS) 
offers a free name removal service to 
consumers. Many companies par- 
ticipate because it's good business to 
send their message to people inter- 
ested in their product, Recendy, it 
has been enhanced to include non- 
profit organizations, You can specify 
which lists you would prefer to be 
removed from — commercial and/ 
or non-profit 


So, if you wish to have your name 
deleted from many national adver- 
üsing mailing lists, send us the coupon 
below and we'll let the parncipating 
mailers know. After several months, 
MPS should greatly reduce the 
amount of пабопа! advertising mail 
you receive. However, many local 
businesses and community organ- 
Izations are not participants and will 
сопопие to send direct mail. In these 
| cases, your name can be removed 
from their mailing list by writing di- | 

rectly to the mailer. 
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To get further information on the products advertised in BYTE, fill out 
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provided as an additional service by the publisher, who assumes no 
liability for errors or omissions. 
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384 ZENITH DATA SYSTEMS . 59 118 ECOSOFT. . ... 320 429 CLARION ..... e» o... 88-5 433 DATRONIC GMBH . 9309-30 
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581 APPLE2/MAC-CAD | 568 IBU/MSDOS-LAM | 265 ОЅЕТ... ..... sese ..... 50 | 170 JADE..... u— БУ” 441 
270 QUAID SOFTWARE »420 ee JAAMECO .......... .. Е 
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104 DIGITALK .. ..... j 238 
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442 ES. Ж йып. | Suu калча "e MICROCOMP MKTG.COUNCIL ВВНЕ-В 
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332 BROWNBAG.. ws ... 293 | 570 тн Дана | ж? BOFTRONIOR .............. 453 | 220 MONTGOMERY GRANT . . . 194 
374 OBFAST , .132 4 А+ LMEIERVOGT  ....... 225 230 МН...,................. 443 
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334 TELEMART . 102,103 * BYTE MARKETING, .. 8815-50 
338 ТЕМЕМАЯТ....... .... 102,103 “ BYTESUB.MESSAGE. .. 142 | 464 DESKTOP | 465 OPERATING 
337 TIMELINE ..,.............. 451 * BYTE SUB. MESSAGE „,,.... 371 
533 UNDER-WARE ЕГЕСТ,.,.. BBPC-3 * BYTE SUB. MESSAGE... 8815-24 PUBLISHING SYSTEMS 
534 UNDER-WARE ELECT... . . 88PC-3 * SYTE SUB. SERVICE .. -.. 120 16 ALDUS .... ,........ 220,221 | 108 DIGITAL RESEARCH ., 379 
502 UNDER-WARE ELECT.... BBSW-5 * BYTE SUB. SERVICE ,... 8818-30 17 ALDUS ............... 220,221 109 DIGITAL RBESEARCH — , 379 
503 UNDER-WARE ELECT... BESW-5 * BYTE TIPS ..-.... ... BAM W-4 101 DESTINY TECHNOLOGY . 42,43 177 KADAK 371 
451 U.S.A SOFTWARE ...... 889-7 * BYTETIPS .. . BSM/AT-4 | 117 DYNACOMPUTERS. ., 418 | 272 QUANTUM . .. . 228 
370 WAREHOUSE DATA. ... ... 131 * ҮТЕ ПРЗ ТЭР ВВМЕ-4 188 LASER CONNECTION  .. 39 273 OUARTERDECK . . aa 
482 WIPPEHMAN ,., ..... 8815-26 * ВУТЕ ПР ...... .. MBEA * MICROSOFT. 222. 9293 274 QUARTERDECK , .... . 481 
481 Y.E.S. MULTINATIONAL. . 88M W-2 * BYTE TIPS ........ . . B88W-2 253 PERSONAL TEX 2e 124 275 QUARTEROECK .. 383 
* BYTEWEEK/NEWSLETTER 271 276 QUARTERDECK. .. . 383 
* BYTEWEEK NEWSLETTERBSSW-3 202 SAIC... c 378 
| * COMPUTERS FOR THE ВИНО 8815-32 
463 EDUCATIONAL/ * COMPUTERS РОЯ THE BUNDSSM/AT-2 | * MISCELLANEOUS 
INSTRUCTIONAL * COMPUTERS FOR THE BLIND. 88SE-2 лаана ------- 
* COMPUTERSFORTHEBUND 888W-4 | 424 ALOOWNLOADING . .. 898-38 | 466 ON-LINE 
27 ANNABOOKS ..,........ ‚ .302 | ат CYBERRESEARCH. .. 466 | 814 COMPUTER RESOURCE CTR.. BANE-R SERVICES 
425 BIX ""-a- à wb bab bd 8813-51 123 ENTRE COMPUTER . .. 101 Р ELECTRONIC ARTS (М.АМЕН.) 118 ——— — ————— a ——ÀM— 
“ BYTE BACK ISSUES. ... 8818-18 | 168 INTELLIGENCEWARE . .. 277 | 119 ELECTRONIC АНТ ОМТ). 110 | 450 pix 396,397 
* BYTE BACK ISSUES/SALE ..426 | 172 JASONENTERPRISE. ..... 452 * MICROSOFT . ..95 74 COMPUSAVE |. 448 
BYTE BITS t are 465 481 KNOWLEDGE GARDEN..... A25 " NEC INFO SYSTEMS : cul 75 COMPUSERVE... . . 387 
427 BYTEBITS ,..... ..... 8815-44 * MACMILLAN BOOK CLUSS,INC.17 | 241 ON TARGET ASSOCIATES 424 | 446 MICROTECHNOLOGY = 68347 
* BYTE BOOK CLUB ...... 144,145 * MCGRAW-HILL CORPORATE .298,299 | 290 SAFEWARE. . . „465 
* BYTE CIRCULATION ........ 338 | 243 OSBORNE/MCGRAW-HILL . . 226 * TINNEY, ROBT. GRAPHICS 406 | * Corespond directly with company. 


SUBSCRIBERS ONLY!* 


Use BYTE's Telephone Inquiry Processing System 
Using TIPS can bring product information as much as 10 days earlier. 


SEND FOR YOUR 1) If you are a new subscriber or have lost your Т.П, card, circle #1 on the Reader Service 
SUBSCRIBER I.D. CARD Card; attach mailer label. We will immediately send your personal TIPS subscriber card. 


GET PREPARED 2) Write your Subscriber Number, as printed on your Subscriber 1.0, Card, in boxes in Step 5 below. 
(Do not add 0's to fill in blank boxes) 


3) Write numbers for information desired in boxes in Step ТЬ below. 
(Do not add 0's to fill in blank boxes) 


CALL TIPS 4) Now, on a Touch Tone telephone dial: (413) 442-2668 and wait for voice commands. 


ENTER YOUR When TIPS says: "Enter Subscriber Number" 
SUBSCRIBER AND (Enter by pushing the numbers and symbols [# or * enclosed in the boxes] on telephone pad 
ISSUE NUMBERS ignoring blank boxes) 


Enter 40000000 


When TIPS says "Enter magazine code & issue code" 
Enter (I) E (IJ UD I8) (f) (9) 


ENTER YOUR When TIPS says "Enter (next) Inquiry Number" 
INQUIRIES Enter one inquiry selection from below (ignore blank boxes) 


Repeat 7a as needed (maximum 17 inquiry numbers) 


END SESSION End session by entering (9) (s; (D) U UP Ш 


Hang up after hearing final message 
If you are a subscriber and need assistance, call (603) 924-9281. 


If you are not a subscriber fill out the subscription card found in this issue or, call BYTE Circulation 800-423-8272. 
*Domeatiec and Canadian Subscribers Only! 
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Want More Information About the Products and Advertisers Featured in this Issue? 


Circle numbers on reply card which 
correspond to numbers assigned to 
items of interest to you, 


Check all the appropriate angwers to 
questions "A" through “С”, 


Print your name and address 
and mail. 


— — — — — ыы 
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questions "A" through “С”. and mail. 
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у Research and Developmen 

6 Manufacturing 
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к Г) Purchasing 
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НО Other 
С. Менге indicate your 
organization's primary business 
activity: (Check one.) 
Compiter-Related Businesses: 

| L Manufactures (Hardware, Зоблельге} 


BUSINESS REPLY MAIL 


FIRST CLASS MAIL PERMIT NO. 176 PITTSFIELD. MA 


POSTAGE WILL BE PAID BY ADDRESSEE 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
UNITED STATES 


READER SERVICE 


PO Box 5110 


Pittsfield, MA 01203-9926 


USA 


State Zip 


?[] Computer Retail Stores 
10 Consultants 

4! Sene Buresu/ Planing 
$ Dnstributotr/Wholesaler 
& О Systems House! 


Ietegrator/ VAR 
7. Othet. 
Non-Compulter-Reiated Businesses 


iD 17 Retail/Wholesale 

М! Educabon 

12 0 Government 

13 _ Miliary 

14 — Prudegzsrons (Law, 
Medicine, Engineering, 
А rehutecture) 

15 О Consulting 

18 O Other Business Services 

17 O Transportation, 
Cormmunicauons, Utd dies 

18 Г] Other 


48BRSU 


1 8$ 3 4 3 беті 39 € n ud gD ow юн ню ES RH DG OT aR DB 
"n XY» D M ?» » y » » « ci q uu «4 S к к.к & S 5» uy S9 58 59 À79»9 EC 
"^ wq à 9» $& m y лю из ьъ,тпл A n pue x BHR m v9 € 
n" w «v9 w BHP Pm - wu» v "P wx wu we o XV 1 NR 1 777 170 o3 v4 119 vg 177 1 11р 10 
ін U2 Un iH 100 1258 127 128 729 10 тт e 3 UM 136 738 037 3038 7039 CHO ы GR 1E) зы 15 14& WD uj Wwe OU) 
* м из а 185 158 ши но юм US 101 іл 1739 174 TT US 177 1:9 (DB oum 
wn wr ous ua ue cu» E] we ue тю (n ne d$ тым ow ти nde de X9 и XQ XO ки 2$ 0 WU мм 
t M2 213 24 ni 216 177 £58 нә 20 №! 222 223 24 25 ха PI 228 229 20 20 22 20 2 ТЬ 24 гр 23 25 20 
иіл AO HA 245 2М 247 MA мю 20 2950 IM 25) ы SS 25b М! гы ғи MO AO DM) GE) ы 2058 296 26] 298 ШЫ 7270 
ян 272 E Ша dus em D 180 209 ж M ож DB ы шығы 2 м 2 235 23» М? м хы XO 
3" х9 x3 хи x6 ХІ ХІ ХЕ ХЮ 310 3: Уе 31) За 315 3108 2387 NS уу KO №1 X2 И) X4 X5 105 Ит уз X5 XX 
in XX xD x 23 324 2137 X38 НУЮ и ww) ум M5 уш иг MW Уй у Xo MO УЫ) Ya p xe 97 уч ыо 
ж x Ж) X« Ж 34 37 4 9 Yo J' тоза Үз ум 27 X5 P9 Wo Xx Ж X3 X4 жа 37 ж x6 x 
оным алт ЖИ X» «x a ау азан a ый қ ки ай ай іп 417 аг} ата 45 47A 417 40] ің 12 
ып oq? 4 м ша x9 407 А & CX LD GE 0 ам 4X5 AX ат CH. LE £6 ыл ыг ыу аы ыу LAE ыг LAB AA м] 
Qi 442 44) ам ша ан ©! 45A ағ ою м! мг ы} мч ЫБ м ыу ы AE CD 47 ATP іл 474 4 алал ATE aT AMD 
4n UG ап oa E EE HB S0 ша) ы GM Be EES EE 95 T 508 304 507 Ы 59 59 
Hit gum $13 4 HS $5 507 RU no 20 oh 532 C3 EM 525 МЕТІН L9 ED dj ЗИЯН S£ 5356 £M LUZ 534 ки БО 
Sat 2 ызы WA 3 MI мые 50 IB M Ыы? Ыл Шы dA Шы иј Ыл AB мю ми MO SO мы мы ш м uS I» 
En NM 4873 £74 £7 KM ал лінен MO MO Шы Ма ub MET Ab с шо MO SED Уы SA 108 ы! На SOS аш 
ял Ww? ап ом Ка ки Q7 ИЯ өз 010 $ 017 613 ға 65 68 07 08 61 QD 0: £2 ап Ем ES £N ED а a м 
a 0 00 Ки єй ER SE £N го ба M! ы) Ып һы QU MM MT MM ME HE іс VO ы жоны кт S та өш 
an с MS аы м ш NU MM E 00 ED) іл ізін 05 CS £7 ің өл ш NI өс SE) сы "IS м м м UD к 
өп ас wc qm м эм ағ м мелш TX! XP NO XM "US ла ow ма а DX nm on г Dp n ms 798 ло D т 
ғи Tal 7 тм IS т п та то те m 75 D "a D6 D FS тита ho м No M3 ты Tad Jah Caf Yab ja М 
та T) м ы C4 ?ы 7 ш (C TO NO Ow] мы ми cab OC OR мат oU п Тута o моп гетит 
м м ж) лы Ем T€ ти и ло м л м) н мғаң ла CB их К. ко n шы We m6 ау Ки кю ло 
4" n2 ча 54 015 МЕ НІ ЕР 91$ EO 821 2 ED £a К% К% EJ ІМ ЕЗ КЮ gs ke £D Кы m5 КИ К м кл ЫС 
ы мі ыз MA ым М ыл MD А) RAT 2 MO ШЫ М та (67 тл м өс м” (DO GO вы GU aen 07 MR му UO 
іп гг бі мі еп £7 К MU NO NO шы м Кұн” ки ме м м ш} бп лды DA ый ыт мы ме жо 
Жз сой им қоза к ЖЖ и» 010 BIT ры) Bra 11% $76 917 $e Oth Ж $23 87 X0) ял 9% 976 377 м 
9n 902 G33 94 95 0M 9077 03 0€ 94 шашы Gad MO мшш ши Б FO GN мл EXC 


951 su wg Wa 966 Me 957 жм FO E! 972 973 өз ел 98 977 970 $79 ко сою эм DNE м ог ом ME ж 
$i эш эп sa mS M от эш TED КОС қо? ош көз 300€ 055 ҡо 1907 1008 2008 1000 1011 1012 1013 3814 1095 3626 1017 1018 1078 00 
3021 1022 1023 1024 1095 1006 1027 1000 1029 1030 1001 1042 1042 16594 1098 КМ Bade Bo 2040 1041 2042 ҚЫЗ 1044 1045 3068 1047 1048 1008 0050 
1051 ҚҰ 1083 1054 2085 кий 9057 тоа 10539 КБ 1004. 62 WORT 1094 10 1086 1067 1080 2089 4370 10715622 5071 1574. 8075 3070 1077 1978 1079 КЮ 
п НА қар 1084 1085 2080 МИЎ 108 088 1080 1094 5962 КӨЗ 10694 1006 1000 1007 1008 FODD 1300 101 f 1101 ee үш ығ 0908 108 тт 
Utt 3112 1013 1104 105 1118 91107 1138 Kik 7120 1121 1122 1122 110 1325 1139 1127 начал ін 1022 109 1134 1196 т 1032 1108 1139 1 48 
1941 1147 1163 пы 1148 1148 1142 1140 1149 0156 1151 1262 0153 1154 ны 1158 1157 2059 1159 1100 1061 1 EE CIE 17да 148 1146 1167 тір В їг 
1171 1172 0172 1174 1179 1178 1177 у 1179 1180 180 042 170 1184 1148 1180 ті? tig 2189 1 089 CUI 12 100 аны 1196 1900 1007 1100 1 ТУП 


О Please send me one year of BYTE Magazine for $22.95 and bill те. Offer valid т US. and possessions only. 


vov ———U—————— ————— = come cuum ере еше GU ee жыны GENER ee le lL em 


SELECTION GUIDE 


WINTER 1988 


SAME DAY SHIPPING ANYWHERE IN THE U.5. (AND THE NORTH POLE...) 


ORDER TOLL FREE | 
7 ТІЛІГІН (800) 423-5922 | 


— о —— ааа — —— — 


| PRIORITY ONE ELECTRONICS | 


4 Good Reasons 
To Buy From 


Priority O 
riorify One... | 


“Satisfaction Guaranteed or Your Money Back!” 


Your total satisfaction is our доо} os it has been for 11 years. Use ony ilemforupto7 doys 
after receipt. If you ore not completely satisfied for any reoson, retum the item for o refund, 
credit or exchange. To retum product simply coll our Customer Service department ct 
(800) 423-5922. Merchandise must be new in original packoge and include oll accessories | 
| and manuals Naturally, media books manuals ond “AS-IS” items are not returnable 

Software may be exchanged for the some titla 


Knowledgeable Staff 
We begin by recruiting the best. 
They receive intensive on-going 
training on products and how to 
better service your accounl 


Same Day Shipping Products & Pricing Guaranteed Satisfaction 
State-of-Ihe-art order fulfillment Your complete satistaction is our 
allows us to process your order the first priority. We work hard to eam 
same day we receive it, Nol only your repeat business That's why 
will it arrive promptly, it will arrive we offer you а money-back guor- 
correct. antee, 


We have all the popular products 
at competitive prices. Unequoled 
buying power allows us to pass big 
savings on lo you. 


3 EASY WAYS TO ORDER 


€ Orders placed by 2 pm PT shipped sa | 
day Е | ROT Throughout California 


€ No minimum order if prepoid 


a We welcome Purchase Orders from | 800-423-5922 | BURBANK SUNNYVALE 


qualified institutions. Please call for addi- | 1033 Hollywood 470 E Et Camino 
tional information Monday - Friday: 6 om to 5 pm PT Way Recl 
& No surcharga on credit card orders Saturday: 10 от to 5 pm РТ (818) 843-2500 (408) 738-2222 


ә We don't bill umil we ship your order 


ә Sale prices ore valid through December CHATSWORTH SAN JOSE 
A. (Ж, Prices subiecto chooge. BY FAX 21622 Plummer S. 542 W. Trimble Rd. 
€ Shipping charges are $3.50 for the first 2 | (818) 709-5464 (408) 435-7300 
lbs. plus 65€ for each additional pound | ы ni 
(404 within CA). FOB is origin, UPS Blue | 8 18-709-4362 FULLERTON WESTM I^ ISTER 
and Red charges are higher | 1577 5. Harbor 14990 Goldenwest 
| ө CA residents add appropriole sales tox | Group 2 & 3 Fax Machines (714) 441-1577 (714) 895-2887 
IRVIME BAKERSFIELD 
BY MAIL 18241 McDurmott 2400 Wible Rd. 


| (714) 660-1411 (805) 837-2461 
Priority One Electronics 
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Ст 
Chatsworth СА 91311 Day Shipping 


— 


| 


1 
| 


Г ORDER TOLL FREE (800)423- -5922 


кышын Liners 


ures you're looking for in a modem: relio- 
bility, Hexibility, volue. 

And choice. Zipper modems оге оуой 
able in two flavors The standard Zipper+ 
offers extended features and super value. 
Backed by о full one year warranty. 

New Zipper+ Gold hos all the features 
plus expandability ond o Lifetime Warranty. 
Expondoblility comes by way of an optional 
communications buffer that lets you add а 
512K buffer for data storage even when your 
compuler is turned off. And an optional 
alpha-numeric display to visually monitor 
activily. 


Zipper** modems give you oll the feol- 


| FEATURES 


Supports ALL 20 Hayes commands and 
ALL 6 responses 

0-300 ond 1200 bps Bell 103, 212A 
Auto Dial / Auto Answer 

Auto Speed Selection 

Pulse and Touch: Tone Dialing 

AT Commands 

B Status Indicators 

On-board Speoker w Volume Control 
Two self-test diagnostics 


ZIPPER4- 1200 


1200 bps external modem with FREE Mirror {I 
and One Year Warranty 


$99” 


BKPRIZMI2N [Sh wa. 7 № 


ZIPPER+ 1200 GOLD 


1200 bps expandable modem with 
FREE Mirror 1 & Lifetime Warranty 


$129” 


BKPRIZMIT2P ish. we 7 Ibs) 


MIRROR П SOFTWARE 
w/ External Zipper+ Modems 


and internal PC Gold Modems 
А $69.00 Retol Value) (54" MS-DOS) 


ZIPPER+ 2400 


2400 bps external modem with FREE Mirror Il 


and One Yeor Warronty 


$129? 


ВРАЦА Н (Sh. ма. 7 Бы 


ZIPPER+ 2400 GOLD 


2400 bps expandable modem with 
FREE Mirror |! and Lifetime Warranty 


S 7 59°? 


BKPRIZMOAP 15h. ws. ? 11 


Holí-slot- size cord 

Compatible with Hayes 12008 Smart 
Modem & virtuolly all software 

Pulse or Touch: Tone Dialing 

Auto Dial’ Auto- Answer/ Auto- Кей! 
Auto- Speed: Selection 

био! Jocks for Voice and бою w/on- 
board Speoker 


Zipper 1200 Т pet 2400 
| Year W 
emu un 3497 mina 5119” 
Zipper*- 1200 Gold Zipper Gold 


Lifetime Warranty 


Lifetime Warranty .99 
BEIM) Н (Sh. wt. 3 Ыы! ИМАН (Sh. wa. 3 bij S 149 


5799 


TOSHIBA COMPATIBLE 
INTERNAL MODEMS 
for T1100+ & T3100 


1200 bps Mod 
киш = S 1432? 


rum $243” 


BKOSCIBMD3 3 PC modem cable $16.95 | 
SKDSCIBMDÉ 6 PC modem cobe $18.95 
ОМП? 12" AT modem cable $16.95 
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FREE! «^ 


Ca frying Case with 


latos — a $129 Value 


ovember 30th 
КООП LAP-LINK+ sariol $99.99 
IKNEOISIC LCD & EL battery $99.99 ВОМ СИТЕ Ext. салас kit $99.99 
WECO? HD Бонегу pack $99.99 ҒОИ 1200 bps int. modem $299.99 
HXDKDISQ Diconix Printer $366.99 BIXECMSI43 2400 bps int modem $399.99 
BOOK Batteries for Diconix $23.99 RUSI MS А EL cor adopter $19.99 
ӘС Diconix Carrying cose $29.99 ШОКОКАЯ HD саг adoptor $19.99 
ВОИН Print cartridge $9.99 BRECMSC Carrying case $99.99 
BKDSCARS23234 79 3’ printer cables $23.99 БОКС Leather case - black $129.99 
IKFAP6153 200-#20 poper for diconix $9.69 ШИНКИ Leather case - burgandy 9198.99 
FLOPPY DISK DRIVES 
ALL : 
ЗУ” Floppy Drive Model 455 
Upgrade Kits | 51" 360Kb ІВМ PC Compatible 
720K Capacity for PC's F 6.9 10 or More 


1-4 5-9 10 or More 
$139” $1297” $119» 
Eoch Each Fach 


1.44 Mbyte Capacity for AT's 


1-4 
$169? 


5.9 10 or More E 
$159” $149? | 


-—À 


$99" $94" 589" 


HPAM$S (Sh. эл 3 bs en} 


Model 475 
54" 1.2Mb IBM AT Compatible 
1-4 5.9 10 ar More 
$129? $124? $1 19% 
Foch Each 
ШТИ” (Sh. wt 3 [bs ғо) 
BP'UMSSM Manual (no? incl w/drive) $9.99 
HPAIMISH Manual (по) inc. ve drive) $9.99 
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NEC | 


Now you can hove the performance of a 
leptop computer with 20 Mbytes of hord 
disk storage. The NEC MultiSpeed HD 
laptop gives you oll the feotures yov 
need а! a price you can afford. Here's 
“һа! PC Magazine soid when they 
reviewed il: 

"15 vivid, eminently readable screen, 
clean no-nonsense styling jet propelled 
performance, and near-perfect key- 


board edge il to the юр...” 
—PC Magazine, March 1988 


EL2 
MultiSpeed Laptop with 
NEW Enhonced Backlit Display 


$1494? | 


BXNECMSEL? (Sh. wt, 16 ibs) 


HD 
MultiSpeed Loptop with 
NEW Enhanced Backlit Display 
and 20MB Hard Disk 


$2288" 


BKNECHMSHD (Sh. wi 25 bs) 


NEC 


Monitors 
Multisyne 11 


ЮНЕП (35 ba) $599» 


Retoil $949.00 
Multisyne gs 


WOECGSPW $ ] 99» 


Retail $279.00 
Multisync plus 


Norm $899. 
Multisync xl | 
"eet S 1954» 
— 


ORDER TOLL FREE (800)423-5922 


CITIZEN” 


When selecting an AT computer you 
hove a dizzying number of systems to 
choose from. 

Citizen has just made the selection 
process alot eosier. 

The new MATE/12 AT compatible 
system from Citizen combines all the fea- 
tures you're looking for in an AT. And all 
at a price that screams value. 

Citizen knows you need speed. The 
MATE/12 runs at 12.5 MHz (and 6.25 
MHz) to help you blitz through the most 
demanding jobs. 

Citizen knows you want flexibility. The 
MATE/12 includes two serial ports о 
parallel port ond о mouse port. And the 
Phoenix BIOS for unmatched compati- 
bility. 

Citizen knows you require expanda- 
bility. The MATE/12 has 4 expansion 
slots, accepts 3 half- height drive devices, 
has o socket for on 80287 coprocessor, 
ond is expandable ю 4 megabytes on the 
Motherboard. 

Priority One knows you want all this for 
next to nothing. For a limited time, we're 
| offering the MATE/I2 at a specially 
reduced price—more than $750 below 
the manufacturer's suggested price. 


Citizen MATE/12 
12.5 MHz AT Computer 
with 1 MB RAM & Hard Disk Controller 


$1399 


BKCTIMI2 Капа! $2149.00 (Sh wt. 50 Ibs) 


Power Back-Ups 


Getting To Know 


MS- DOS 


This VHS Video Tope introduces the navice 
PC user to the computer's hardware and the 
fundomental use of PCs using the DOS 
operoling system with step-by-step, honds- 
on insiruchon. 


Technical Specifications 


e 80286 processor 12.5/6.25 MHz ® 101 key enhanced keyboard w/LEDs 

е 1 Mbyte RAM memory standard ex- Socket for 80287 coprocessor (8MHz) 
pandable to 4 Mb on motherboard Phoenix system BIOS 

@ 1.2 Mbyte 5%" floppy drive Clock calendar with battery 

€ 4 exponsion slots (1 - 8 bit, 3 · 16 bit) 3 half height drive capacity 

€ Two 9 pin serial interface ports Floppy and hard disk controllers 

€ One 25 pin parollel interface port MS-DOS 3.3 and GW- Basic 

Ф One Mouse interface port One year warranty 


SYSTEM CONFIGURATIONS 
40 Mbyte Monochrome System 40 Mbyte VGA Color System 
Includes: Includes: 


Citizen MATE/12 System 
| Mbyte RAM memory 
Seagate 57251 hard drive (40ms} | 
Hercules compatible video cord 
High resolution TIL monitor 


BKCTZSI 


(Sh. wt. 50 Ibs) $ ] 954” 


With 28 т; 40Mbyte Hard Disk 
(Seagate 57251-1) 


$2054? 


К(Т253 
(Sh. wt. 60 Ibs) 
80287.45 Moth coprocessor $279 


Citizen MATE/12 System 
1 Mbyte RAM memory 
Seagate ST251 hard drive (40m) 
VGA compatible video card 
Magnavox УСА monitor 


ль 92999 


With 28ms 40 Mbyte Hard Disk 
(Seagate 57251-1) 


$2499” 


коч 
(Sh. wt. 70 bs) 
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MS-DOS Software 
Desktop Publishing 


Aldus - PogeMaker 3.0 ШАЮ! $479.99 
Software Publishing 

+ First Publisher 2.0 u$ 69.99 
Electronic Arts Inston!Pages BREMS 29.99 
Broderbund - Print Shot uus $ 3499 
Word Processing 
Microsoft - Word 4.0 НЫ! $197.99 
Borland - Sprint кке $116.99 
Software Publishing 

- Professional Write МРРМ $119.99 
integrated Packages 
Microsoft - Works SW $ 9499 
Software Publishing 

- First Choice 2.0 Е?РІСІ 69.99 
Utility Software 
Funk - Sideways 3.21 ИКИ $ 37.99 
Bloc Development 

- Form Tool 2.01 KIK $ 54.99 
Fifth Generation 

- FostBack Plus ИЛИН $ 89.99 
Borland - SideKick Plus МЮ 6116.99 
Microsoft - Windows/286 кіт $ 59.99 


Microsoft - Windows/386 БИИМ $109.99 
Executive Systems 

- X: Tree Professional KEGIN $ 67.99 
Central Рот! Сору!!! PC МОРО $ 2299 
Microsoft - QuickBosic қық $ 69.99 


Finance and Spreadsheets 
Monogram 

- Dollars and белке HMONDAS $ 79.99 
Lotus - Symphony #1015 $429.99 
Borland - Quattro ию $134.99 


Lotus - HAL For 1-2-3 отн $ 99.99 


Games and Entertainment 


Accolode - Meon 18 Каш $ 24.99 
Electronic Arts 

- Huet foe Red October ШЕЮ $ 28.99 
Electronic Arts 

- Chessmaster 2000 ИНАШ $ 24.99 
Microsoft 

- Flight Simulator 3.0 Mcr $ 29.99 


Electronic Arts - Chuck Yeager 
Flight Trainer ИНААТ $ 23.99 


Macintosh Software 
Desktop Publishing 


Aldus · Pagemoker 3.0 MALDON 5369.99 
Adobe - Illustrator 'B8 НИНЫ $289.99 
Quark - Xpress 2.0 НКСМ $479.99 


Word Processing 
Microsoft - Word 302 БЕРИШИ $219.99 
Word Perfect 
: Word Perfact Mac 
Ashton-Tate 
Fullwrita Professional 


құтан $179.99 


ЖАНРИ $239.99 — 


Lotus 1-2-3 
$277? 


оп 


Word Perfect 5.0 


Microsoft EXCEL 
$277” 


КИЕН 


Integrated Packages 
Microsoft - Works HASTA. $179.99 
Database Management 
Ashton-Tate 

- базе Mac 1.0 НОМ $269.99 
Borland - Reflex Plus ШІРУ $169.00 
Utilities/ Miscellaneous 


Microsoft - PowsrPoin! 20 ШИРИ $229.99 
Activision - City to City WACO $ 26.99 


Activision 

- Reports for Hypercord MATS 54.99 
Activision - Focal Point МАТЕРИ $ 54.99 
Changlabs - CAT. CHAT $229.99 
Graphics / Paint Packages 
Broderbund 

- Videoworks |! ИИН $109.99 


Microsoft - PowerPoint 20 ШЕРИ $239.99 
SuperMac. PixelPoint = ИЗМ $239.00 
Electronic Arts - Studio 8 HELA $ 89.99 


Games and Entertainment 


Broderbund 
- Shufflenuck Cafe НИККИ $ 22.99 
Spectrum Holobyte- Falcon ЮНИ $ 24.99 


Electronic Arts - Yeager Advanced 


Flight Trainer ШАЛИ $ 28.99 
Broderbund - Jam Session ИЮ $ 29.99 
EPYX . Sub Battle MIG $ 24.99 
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Prices Too Low 


To Advertise! | 
Prices So Low That Epson | 
| 
| 


The best-selling printers їп business 
history. The hardest working computer 
printers in America That's the legend 
created by Epson's FX-series dot-matrix 
printers. And now ihey're better than 
everl 

And the LQ- series offer Letter Quality 
documents and print at dot matrix speed! 


€ 24 pin print head 
€ Print speed to 400 cps (агай mode) 
® 7 color printing 


€ Epson's one year limited warranty 
BLEPWLOZSSO Mfg Suggested List $149.00 $ САЦ 


| 
LQ-2550 
| 


LQ-500 


€ 24 pin dol matrix printer 

€ Friction & tractor poper feed 

€ Centronics parallel interface 

€ Autoload letterhead & sheets 
KILEN Mfg. Suggested List $499.00 $299 


LQ-850 LQ-1050 
$0 Column 132 Column 
е 24-ріп ітрас! doat- molrix printer 
ә Up to 330 choracters-per- second Отой 
| Speed 
ә Up to 110 сһогосіегз-рег- second Letter- 


B) Column 132 Colema 


Fast enough to handla any size job with 
efficiency and ease. Plus SmarPark lets you 
change between fonfold paper, single sheets 
or envelopes with the touch of a button ond 


DFX-5000 


€ 533 cps in Super Draft mode 
® 480 cps in draft mode 
ө 80 cps in NLQ mode 


Quality Speed 


BKEPNLOSSO Mfg. Suggest List $119.00 $ CALL 
BXEPHLOTOSO Mfg. Suggest List $849.00 $ CALL 


LQ-950 


the flip of a lever. 

€ 9-ріп print head 

& 264 cps draft speed 

ө Buill-in BK buffer 

* Auto single sheel 
loading 


ә Parallet interface 

® 54 eps МО speed 

€ Numerous fonts 

€ Adjustable tractor 
fead 


Introducing the LQ-950 24 pin printer from 
EPSON. The EQ-950 combines the proven 
24-ріп technology, advanced paper handl 
ing, and the capability to print graphics hori: 
zontally in "londscope" format on 11“ wide 
paper— without additional software drivers! 
The LQ-950 prints 264 cps in draft mode and 
on incredible 88 cps in Letter Quality Mode. 
ә 110 column, 24 wire printer 
® 264 cps droft 88 cps LQ mode 
® Epson's one year limited warranty 
BKEPNLOSSO Mig Suggested List $849.00 $ CALL 


LX-800 | 
Ә Әріп prin! head 
® 180 cps draH-30 cps NLQ $189 
КЕРІМ Mfg. Suggested List $299.00 


@ Epson FX control code compatible 
НЕРОН МАҒА. Suggested List $2199.00 $CALL 


| 
| 
Won't Allow Us to Print Them! 


E Р 5 0 N A ( ( E S 3 0 R | Е 9 
#016521 LX/EX-800 ribbon $7.99 | MENSI? LO) 132 col ribbon $13.95 ИИМ 6° PC parallel coble $24.99 
HIEMS ҒХ-866 ribbon $7.99 OKRIBIPS23 EX-800 color ribbon $14.95 ИИМ? 127 PC por. cable $29.99 
ВИМЕ ҒХ-286е ribbon $9.99 КІРЕ ЕХ-Е00 color kit 979.95 BKDSOBES 5' XT seriol cable $24.99 
КЕНЕСІ? LQ BO cel. ribbon $9.95 WEPIHA (02-500 CX feeder $98.99 КІСЕН? 12° AT ser. coble$ 24.99 
— —— кс ныл a Ee 


FX-850 FX-1050 


9 á ovolloble pitches; 5-20 cpi- 
КЕМІ МЮ. Suggested Ци $549.00 S CALL 


WEPNFXIOSO МЮ Suggested List $799.00 SCALL 
(FX-1050 Wide Carriage) 


FX-286e 


| 
The flogship model of Epson's printer line- | 
up. With speed and power enough for all | 
your business aplications. | 
® 9 pin impact до! matrix printer | 
ә 240 cps draft mode speed | 
€ 48 cps near-letter-quolity speed | 
e 132 column print width | 
ө Parallel-interface with 8K buffer 
ө Auto single sheet loading 


НЕМЕНЕ Мір. Suggested List $799.00 $S CALL 
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PRIORITY ONE ELECTRONICS 


Office OEC 
y Wh 


Prices Too Low 


To Advertise! 


Our Prices Are So Low Thot 
Panasonic Won't Allow Us To 
Put Our Prices In Prinil 


PANASONIC 1091; 


@ 160 cps droft / 32 cos NLQ mode 
@ 192 cps print speed at 12 cpi 
@ Parallel interface w/1Kb buffer 


BKPNS10911 Mfg. Suggested Retail $299.00 


$1897» 


PANASONIC PNS 1524 


The Panasonic 1524 Printer combines 
the speed of a dot mairix printer with the 
professional type style a daisy wheel 
printer— all in one printed Thanks іо its24 
wire print head and optional font cards, 
you can print Letter Quality documents oi 
a blazing 80 choracters per second! And 
if that’s not enough, all Panasonic print- 
ers come with a 2 year limited worronty 
--50% longer than the leading competi- 
tori 
€ 240 cps draf / 80 ср; in LQ model 

€ Bottom and Rear poper feed 
€ Parallel ond serial А5232 
interfaces included 


BKPN31524 Mig. Suggested Lisi $749.00 


$ CALL 
PRINTER STARTER KITS | - ibe в 
ВКРИТО БК Starter Kit for 10801 $69 А 
ИНИ олег Kit for 109; $69 | PANASONIC KX-P1092i PANASONIC PNS 1592 
BKPRITOSZISK Starter Kit for 10921 $69 e 240 cps drof, 48 Cps NLQ mode © Wide Carriage (136 Columns) 
MORB925K — Starter Kit for 1592/1595 $69 ә ЕХ-80 & IBM ProPrinter emulation ® 180 cps draft / 38 NLQ 
i Proportional ' printi 
MORIR 6 PC parallel cable $19.99 ‘cee 3 a i "ER (ші tuo. ү ing 
КМІКІ2 12’ PC parallel cable $24.99 $ CALL $ C A L L 
ACCESSORIES 


MPUSIID Ribbons 1080, 1091, 1002 $12.99 

ИЛЕН Cul haat меде 10721 2139,99 

WIE Senol interface for $89.99 
Dot Matnx 

KMS Ribbon for KXP1524 $14.99 

ИРЕМ Cut sheet feeder 1524 $199.99 
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ORDER ТО11 FREE (800)423-5922 


Panasonic 
Office Automation У | 
СА 


More and more businesses аге dis- 
covering the benefits of laser printing. It 
gives you the flexibility to print а variety 
of documents with different fonts and 
exciting graphics. All with speed and res- 
olution unmatched by other printers 


® || pages рег minute print speed 

2 paper cosseHes - 250 each 

Serial ond parallel interface 

Emulotions: HP LaserJet, Epson FX2B6, 
IBM ProPrinter, Diablo 630, KX-P1092i 
Seriol ond Porallel interfaces 


$1495" 


ИМ Mig Suggest Retoi $2495.00 
"Wih purchase of 1 Mbyte memory expansion | MRM) 
$1593.00 without purchase of emory expansion 


ИРМ) Toner for 4450 $44.99 
KONSUM Legal Cassette for 4450 554,99 


BOM! Drum for 4450 $179.99 e 
ИМОМИ Envelope Cassette for 4450 $79.99 
BONSAHO 1 Mbyte RAM Expansion $399.00 


Panasonic Scanners 
Now Available in Stock 


GXPNSRSSOS Sconner $CALL 
EKPNSISSQ6 Grey Level Scanner $ САЦ. 


54" WORM 
Optical Disk Drive 
The Panasonic Optico! Disk Drive is the 


answer when you have mossive dato storage 
requirements. Each removable 54” cartridge 
hos a capacity of 200 Megabytes (Sh wt 16 ba) 


МИРЫ w IBM Interface SCALL 
BIIGUSODMAC w MAC Interface $ CALL 
ИРЕШ Optical Cortridga $59.99 


Panasonic FAX Partner 


Focsimile Board for 
IBM PC's & Compatibles 
e Group Ill Fox compatible 
® Variable tronsmission speed: 9600/7 200/ 
4800/2400 bps with automatic fallback 


Mud $995.00 $CALL 


THE COMPLETE 


ANSWERING MACHINE 


tole o PC ter voice red 
ә Voice Mailboxes: up іс 999, password- pro 
lected тїш мане 


ә Message Forwarding. CAM ci 


Guliver PHOVE Messages 
your cor, ot home or anywhere! 
For ІВМ PC, ХТ, АГ; 
Compatibles 


3nd 
$2497” 


ИСКЕН Retail $349.00 
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ZipCard 21 

21 Megabytes 
Formatted Capacity 
бот avg occess time 

One year warranty 


$279" 


BOR) (Sh wt á bbs) 


ZipCord 40 BKPRIZGOP $699.99 


Cables 
EKPGCASXQE Socket to card edge 30" $13.50 
ИКОН: Sockel fo cord edge 60° $15.50 
BKPGCAMIEE Drive Іс bock of cobinet 18" $20.60 


КІСІ SUBE Socket © cord edge 30” $22.10 


cord edge to card edge 30" 
ИКАО О DODOE socket to 4 cord edges $34.95 
30” between each card edge 


ІРЕСОЧӘЕ Socket fo cord edge 60" $10.50 
(Sh, wt 1 № eoch 
Mounting Rails 
КОМАШ Mounting Rails for АТ $10 
RUNA Mounting Brackets & Rails $10 


Cabinets 


Single Drive Cabinet with 


IBM PC type Front Bezel 
and Power Supply 

BUMRHOG) Full Height 

HUMHOGI HH Уз Height 


$199 


[Shipping weight 16 Һ each) 


| 
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PRIORITY ONE ELECTRONICS 


ZipCard 32 
32 Megabytes 
Formatted Capacity 
65ms ovg. occess time 
One year warranty 


$339? 


кн — (Shot 6 lbs) 


ZipCard 48e BKPRIZ(ABE 


aem WESTERN DIGITAL 


Hard Disk Controller 
FOR PC's & COMPATIBLES 


BRWOXTGEN 5 Cord MFM $64.99 
ИИ)! У Cord MFM $74.99 
IWD100727X 4 Card, RLL $84.99 


FOR AT's & COMPATIBLES 


ИОАН no Hoppy, MFM $124.99 
MWDHGWA) w/ floppy, MFM $144,99 
BWDIA МН? ww Hoppy, RLL $164.99 


(Sh wi 2 lbi мең 


$499.99 


p? 


The problem is fundamental How do you 
increase hord disk storage copocity ond 
save lime and money? the solution is simple 
— ZipCard. 

ZipCord is easy to install Just plug it in 
and run. ZipCard combines fast disk access 
speed, advanced engineering ond uncom- 
mon volue. 

And ZioCord is built to lost, Plated medio 
for a long trouble free life. Shock mounting 
and rugged constructian make il the perfect 
choice for portables and anyone who 
requires reliability. 

And Теге s another feature that comes 
stondard with every ZipCord— Priority One 
service and support. With eleven years of 
hand-holding experience, our technicions 
have the answer to all your questions 


а Mountain 
THE PEAK OF PERFORMANCE 
e 54%” form factor - floppy size 
€ Works off floppy disk controller 
€ Industry standard QIC-40 specification 
€ Includes FileSate senes software 


HM for PC's 


МИНА for АТ: $369?» 


For external model, replace "I" with "E" and 
add $200.00 (Sh. wt 6 bs) 
ИЛО? Tape Corridge $24.99 


aloha micro 


VIJCI RAA 


Back-Up 160 Megabytes 


€ Works with IBM PC, XT, AT, (PS/2) 
& compatibles 

€ Easy to install eosier to use 

€ More reliable than streaming tope 

€ Medio cost less than streaming Юре 

€ Disk image or Не-Бу-Не bockup 


PC/AT ller card 
аа T9 $349 
Videotrax “НО” VCR $549 
Будни - boil 
p (Sh wt. vg $ 799 


BKALAMBQO (Sh. wt 28 fis) 
Сай for P$/2 compatible products 


ORDER TOLL FREE 


(800)423-5922 


иб WESTERN D/GITAL 


SS Seagate 


When yov're ready to upgrade, go with 
the best. Our hard disk kits come with 
Seagote drives for reliability and value. 
Each kit includes easy instructions. One- 
yeor warranty. 


COMPLETE SUBSYSTEMS INCLUDE: 
Seagate Hard DiskDrive 
Ya Slot Controller Card, Cables 
and Instructions 


21 Mbytes 
Seagate ST225 


65ms avg. access бте 
One year warronty 


$269” 1D Su 


GRPRIPCIII (Sh. we 7 Iba) 


30 Mbytes 
Seagate 57238 


65ms avg. access time 
One yeor warranty 


$299” 


BKPRIPCRI (Sh. wt 7 hs} 


» ECL 


43 Mbytes 
Seagate 57251 
40ms avg. access lime 
One year warranty 


$449** 


ИМІКАЗІ (Sh wt 7 №} 
ЕСИ Ю.И" ГГ. 0 € 


артелі — № Access ие Pert 
алкин! Medel à 31525" Capacity Tims few NUMBER МЕ 


Mieropolis 1233А 525" 533 MB 30m: МЕМ BKMCPII33A $549.99 


Seagate 61125 3.5” 25.6 МВ 40ms МЕМ ОМ — SCALL 


Seagate STI38R 3.5" 384 MB 40т5 РІ ЮЗ САЦ 
STIS7N 3.5" 577 МВ 28ms SCS! №557 SCALL 


57225 5.25” 25.6 МВ 65т< МЕМ  BGEMS 9239.99 


Seagate ST238R 5.25" 38.4 МВ 65ms КШ ИЕА $279.99 


Seagate $1251 5.25" 51.2 MB 40ms МЕМ ВА05 $399.99 
Seagate 51251-1 525" МЕМ BERSIN $499.99 


51.2 МВ 28ms 
Seagate - 40ms - RLL КАЛПА $499.99 


ST277R 5.25" 769 MB RLL 
Drives de net кіні controlelrs or тетін — coll fer pricing end oroilobility 


"| like your 'Satisfaction Guaranteed' policy. . . . surely this is 
the ultimate way to make the customer sure, in his own mind, 
that he runs no risk in buying from you.” 

—F.T. Theobald 


| $2649» 


43 Mbytes 
Seagate 57251-1 
28ms avg. access lime 
One year warranty 


$529°° 


STORAGE 
= DIMENSIONS 


+ ызы ныг 


The Maxtor family of hard drives is the per- 

fact solution to your storage needs Speed- 

Stor software does the integration for you. 

Alter you intoll the drive, insert the SpeedStor 

floppy disk, type INTALL answer с few simple 

questions ond you're up ond flying. It's 

flexible, simple, and fast. 

€ For ІВМ AT and compatibles 

Ф Includes documentation and easy lo use 
installation instructions 

€ Includes SpeedStor partitioning software 


Model ATI 20 
119M8 ebat capacity S 1499. 


(28ms MFM) BULIT 140 


Model ATI 60 
159 МЕ formatted capacity $ 1 649» 
(28ms МЕМ) ЖІПТІК 


Model AT320E 
319 MB formotted copocity 
[18ms ESD) ИПИ 

інінін КИ comer 
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Kraft Systems 
Combination IBM/ Apple 
Joystick 


8” 


ЕТКС 
МЮ. List: $29.95 
OUR PRICE: 


Power Supplies for 
IBM-PC, AT and Compatibles 


479°° $124: $129” 


РЕП 59 НЕО КРИТУЮАТ 


Mouse Pad 


5172» 


BKPRIMOUSEPAD 
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PRIORITY ONE ELECTRONICS 


Microsoft 


Mouse 


Serial or Bus Version 
with PC Paintbrush 
BKMSFSMPB (Serial) / BKMSFBMPB (Bus) 


YOUR CHOICE: 


S 99. 


МЮ, Suggested Retail $179.99 


Mouse 


Serial or Bus Version 
with Easy CAD 11 Software 
BKMSFBMECII (bus) / BEMSFSMECII (serio!) 


$129” 


МЮ. Suggested Retail $175.00 


ма SMT inc. 


»- 


но ОТ CLOCK 


Maintains time for more than 10 years! 


$ 32?? 


BKSATNSC 


Kraft Systems 
Hi-Speed Game Card 

лнй for PC, XT, AT's 
Mfg. List: $34.95 
OUR PRICE: 


Mfg. List: $59.95 
OUR PRICE: 


$20” 


Optical Mouse 
from Mouse Systems 


Serial w/PC Paint Plus muscous 
Bus w/PC Paint Plus ИО 
Р6/27 BKMSCOM? 


YOUR CHOICE: 


599% 


* PS/2 does nol come with PC Pant Pius 


Microcomputer Accessories 
80 Column Printer Stand 


Mig List: $49.95 


OUR PRICE: $ 2 9-7 


ТС, 
132 Column Printer Stand 


Mfg List: $54.95 $ 3 а” 


OUR PRICE: 
BKMCA940 


| 
! 


ORDER TOLL FREE (800)423-5922 


тахей. 


5V4" Diskettes 
Double Sided / Double Density 


1-4 5-9 10 or More 
5 87? 5 89% $ 7.7 
PRICE PER 10-РАСК BONXLMÜZDM 
Double Sided / High Density 


1-4 5.9 10 or More 


$19 $17” 515°” 


PRICE PER 10-РАСК BKMXLMID NO 
3.5" Diskettes 
Double Sided / Double Density 
1-4 5-9 10 or More 
519% $18° $16” 
PRICE PER 10- PACK МИДИ 
Double Sided / High Density 
1-4 $ or More 


4°” $ 49% 


PRICE PER 10-РАСК КШІШІГІН0 


PRICE PER 1-3 é or More 


25- PACK 


0525 5 19% $ 16” 


5/4” AT High Capacity / 2-Sided 


PRICE PER 1-5 6 or More 
25-PACK 


IN525AT 
3.5" Micro Disks 


Double Sided / Double Density 


PRICE PER 15 6 or More 


5%” Double Sided / Double Density 


$39” 533% 


“or $18? $16” 


MATH & С 


P U 
CO-PROCESSORS 


68087 5 MHz $108.99 
BK80872 8 MHz $158.99 
BK8087-1 10 MHz $224.99 
8K80287 6 MHz $179.99 
8K80287-8 8 MHz $249.99 
BK80287-10 10 MHz $309.99 
BK80287-]12 12 MHz S$CALL 

8080387 16 MHz $498.99 
BK8038720 20 MHz $798.99 


REPLACEMENT CPUs 
BKUPD7010888 MHz V2O $ 24.99 
BKUPD70116 8MHz V30 $ 19.99 

CALL FOR PRICES 
ON RAM CHIPS 


BKALLDFSOM 
Holds 60 
5V4" Disks 
АЦОЊО 
Universal 


Printer Stand 
BKALLUPSX 


Tiny Turbo 286 
кисин $ 269-99 

Designer VGA 
шипа $349.59? 
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ALLSOP DISK STORAGE 


Holds 30 
3,5" Disks 56 


‚9 


S 6°° 
| S 6% 


O R CH | 
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ИО Mini II (PC/XT) 


Single slot half size card 
Serial ond parallel port 
Clock colendor with battery 


Two year warranty 
BIASTIOMII S8 7-99 
SixPack Plus (PC/ XT) 


Вей $129.00 
64Kb expandable to 576 Kb 
Serial опа parollal ports 
Clock calendar with battery 


Two year warranty 


9 139-79 
Rampage/2 (PC/XT) 


è 255Kb expandable to 2Mb 

€ Supports both EMS and EEMS 
€ Split memory addressing 

€ Two year warranty 


BRASTRP256 S 2 99.5 


BAASTI 
Катай $210.00 


Reload $495.00 


PRIORITY ONE ELECTRONICS 


ИО Mini 11 (AT) 
Half slot size card 


Serial and poralle! pon 
Optional second serial port 


Two year worranty 
BASTIOMQÀ $ 5 77?? 
RAMvantage! (AT) 


Retail $129.00 

128Kb expondable to 3Mb 
Split memory oddressing 
Provides extended memory 


Two year worranty 
$ 259.99 


BKASTIY] 28 
Retail $445.00 

Advantage Premium (АТ) 

€ 512Kb expandoble to 2Mb 

€ Serial ond parallel ports 

€ Split memory addressing 


€ Two уесг warronty 
$339” 


BRASTAPS12 
Call for DRAM Prices 


Retail $545.00 


Га) 
—_ 


RESERRCH INC. 


RampagePlus 286 

Thot new 12MHz AT computer you just go! 
puts you on the leading edge of technology. 
You re a "power user" with speed enough to 
burn. You need an expansion board that can 
keep pace with your compuler. 

Mast AT expansion boards are designed 
for use on an 8MHz Bus The new AST 
RampagePlus 286 is engineered for Bus 
speeds up to 12.5MHz 

RompogePlus 286 also hos huge memory 
copacity (up to 8MB) ond flexibility too 
(memory can be configured as expanded 
EMS 4.0, extended and convention). 

ә 512K memory expondable to 8 MB 

€ Full suppor of EMs 4.0, EEMS & EMS 3.2 

€ Configurable os extended memory for 
05/72 

Ф Runs ot Bus speeds of up lo 12.5 MHz 

€ Optional VO piggyback modules 

€ Two year warranty 


Retail $895.00 S 5 2 9-34 


BKASTRPP2ES 
Xformer/286 (XC/XT) 
€ Replocement motherboard for PC's 
€ 10 MHz 80286 processor (6 or 10 MHz) 
è 512Kb mamory 8 expansion slots 


€ One year worranty 
ШОТ $ 5 99. 
Катраде 286 (АТ) 


Ratai $845.00 
€ 512Kb expandable to 2Mb 
Ә Suppors both EMS and EEMS 
€ Split memory addressing 


& Two year warranty 
$439” 


BKASTRPAT 
Retail $695.00 

Advantage/2-386 (70/80) 

€ |Mb expandable to 8Mb 

9 Uses 256Kb and 1 Mb SIMMS 

€ Full Micro Channel Support 


è Two year worranty 
S 8 3 9.99 


BRASTAZ3861 
Ralail $1395.00 


Call for AST Premium/286 System Pricing & Configurations 


PARADISE.. 
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AutoSwitch EGA 480 
Retail $399.00 $ ] 89-99 


RARE) 
MonoChrome EGA 
Вася $249.00 $ 1 99.7 


BKPARMEGA 
IShipping weight on ой boards: 4 bs. eoch} 


VGA Plus 
Капа $599.00 $ 3 49. 


BKPARVGAF 
VGA Professional 
Retail 5899.00 $ 4997? 


BMOPARVCAPRO 


| ORDER TOLL FRE 


VIDEOWSEVEN 


The ultimate in VGA performance. 
V-RAM VGA from Video 7 combines 
100% VGA hardware compatibility with 
the superior performance of VRAM tech- 
nology to give high- speed operation(see 
box below). 

V-RAM VGA is 100% hardware 
compatible with the IBM PS/2 Display 
Adapter. It even offers the high- band- 
width monochrome mode and other 
VGA registers not documented by IBM. 
e 100% IBM PS/2 УСА compatible 
è Works in PC/XT/ATs 8 PS/2 model 30 
® 15 pin analog video connector 

® 256K УКАМ memory expandable 


Retoil $799.00 


FastWrite УСА 


ВКУСУ FWYGA 5 3 99.5 


to 512K 
V-RAM VGA 
BKYO7 VRGA 5 499. 


Retail $599.00 


(Shipping weight 3 № eoch) 


VEGA 


All the Features of EGA 
PLUS 37% Greater Resolution! 


€ ЕСА, CGA MDA & Hercules grophics 
compatible 

€ Works with Multisync monitors 

€ AutoSelect video mode 

e Will co-exist with MDA or CGA resid- 
ing in anather slot 

€ 640 x 480 & 752 x 410 resolution 

€ Two yeor warranty 


ЖҮОТҮ) Retail $379.00 
(Sh wi 2 bij 


Е (800) 423-5922 | 


| 


1 


2 29.» | ө Smarswitch hardware state switching 
Ф 5 yeor warranty | 


‘and digital monilors. Plus, Video Seven VGA 


ҮК A М 

Video Random Access Memory (VRAM) — Until now, VRAM technology was only ауай- 
was developed to meet the high-speed re- able on speciolized, high-priced grophics 
quirements of high resolution video applica- boords But by developing a new chip—the 
tions. VRAM adds speed by eliminating the V7 VGA-— Video Seven was able to bring high 


мой stotes caused by slower DRAM chips. technology down to a sensible price. 
ү б À у Е б A 


V. G. A" 


Introducing the VGA Thar'll | 
KNOCK YOUR SOCKS OFFI 


You've reod ond heard about VGA Ifs 
the next video standard But until now, the 
only way you could get it was to buy an IBM 
Р5/2. | 

The wait is over. True УСА is here today | 
from Video Seven. |) works up to 400% foster 
Ihan an EGA card. And il works with analog 


is backed by о money-back VGA compatibil- 
ity guarantee. 


$298” 


€ True ІВМ Р5/2 УСА compatibility HY YEA 
€ Up ta 400% faster than standard EGA Retail $499.00 
(Sh. wt 2 №) 


€ High resolution (800x400) drivers for 
Microsoft Windows, AutoCAD, Lotus Text 
and Graphics 
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Today... 


12" Hi-Res TTL Monitor 


1000 x 350 imoge resolulion 
P39 (green) LA (amber) screen phosphor 
IBM TTL compatible interface 

НАБ (Green) 


Two yeor warranty 
BOLAGA ( Amber) $ 7 9» 


Amber TIL Monitor & 
Hercules Compatible 
Card 


$119. 
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МАСИ A 
(Sh Wh: 18 ы) 


ГД PRIORITY ONE ELECTRONICS: 


Make a New Resolution 


14” RGB Color Monitor 


® 640 x 240 line resolution 

е RGB & Composite color inputs 
ә Built-in tilt sland & cable 

9 One year warranty 


Retail $399.00 | 

RMAC CRT 62 | 

(Sh. wt, 26 Ibs} $269" | 

RGB Color Moniter & | 
Color Video Card 


$329 ьа пша 


ne % 
MAGNAVOX = 


No mater which mode you choose, Magno- 
vox VGA will display it, Magnavox's new 
УСА monitors are fully compotible with all 17 
УСА modes 

With a VGA display system, you'll get the 
most out of your present software. Plus you'll 
be ready for graphics environments like 
Windows 386, OS/2, and Presentation Man- 
ager. 


Mone VGA 
e 50 to 70 Hz zefresh Retail $229.00 


e WD while phosphor $ 149” 


è 44 shodes of grey 
ә Upto800 х 600 res ЮША Sh м? 


Color VGA 
ә 60 to70 Hz refresh Retcil $649.00 


е .3| mm dot pitch $459” 


ө Infinite # of colors 


ә Up to800 х%00 res МАИ (sh юы) 


Color VGA Monitor 
& Card Special 
Magnavox 9CMO082 VGA Monitor 
& Magnavox 800 x 600 VGA Card 


сие, 5699” 


Retod $1149.00 


14” ЕСА Color Monitor 


& Fully compatible with ІВМ ЕСА 

@ 690 x 350 line resolution 

€ Text disploy in green ос amber 

€ 64 colors EGA: 16 colors CGA 
Retail $595.00 


ИЛАН: 


жалы, 92989 


EGA Monitor with 
Video 7 Vega Deluxe 


$549.” BIMAGE? 
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re sorry that our new 24-wire Pinwriter' P5200 and P5300 printers can't do much for the 
of your writing. But they can certainly do wonders for the way it looks. The secret is the 


. Other dot matrix printers only use a fabric ribbon. Our Pinwriters print with both a fab- 
^ letter-quality, multi-strike film ribbon—the same kind used on executive typewriters. 


NEC Pinwriters can also enhance your writing in other ways. They have seven resident 
les. Plus four more are available on plug-in font cards. Which means you can express 
^ughts with just the right typeface. You can also get an inexpensive, user-installed color 

And if graphics are part of your story, these Pinwriters produce the highest resolution 
^rinter you can buy. 


ТЕС Information Systems at 1-800-343-4418 to see 
:h better our new Pinwriter P5200 and the wider 


NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO 
P5300 can make your wriung look 


Whether you're a budding - | 
Hemingway, or a | | 
Hemingway & Company. ы 


МЕС Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, МА 01719 


Tandy^ Computers: The broadest line of PCs in America. 
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Our most 
powerful 386" 
based computer 
...;made in America. 


— үздү! 
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Тһе new Tandy 5000 MC 
Professional System is pure 
performance, from the Intel? 
80386 processor operating at 
20 MHz to the memory cache 
controller that provides 
RAM -fast access to data. 


With the 5000 MC, you 
have the high-performance 
platform needed to take the 
fullest advantage of industry- 
standard MS-DOS® applica- 


tions, powerful new MS9 
OS/2 programs or multiuser 


SCO® XENIX® software. 


Operating at 20 MHz, the 
5000 MC cuts through the 
big jobs like database man- 
agement, large spreadsheets 
and sophisticated graphics. 
Its IBM* Micro Channel" 
compatible architecture al- 
lows multiple processors to 
use the same bus. 


Tandy Computers: Because there is no better value" 


рон: TM intet com, foe tal TM and Micro Channel/TM IBM Corp. MS, MS- қы XENDUReQ 


M Microso^t Corp 


The Santa Cruz ÜOperabon. 3Com/Reg TM ЗСо 


Circle 279 on Reader Service Card 


The system architecti 
also provides a radical. 
crease in data-transfe 
when the Tandy 5000 
configured within a 3€ 
workgroup or a multi’ 
environment. 


The Tandy 5000 М” 
new alternative in pe 
computing —from the 
selling family of PC С; 
ibles made in Americ~ 


Вааю Лк 


COMPUTER CEN 


А DIVISION OF TANDY CORPORA 


